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REPORT 

OF  THE 

CHIEF    SIGNAL-OFFICER  OF  THE  ARMY 


War  Department, 
Office  op  the  Chief  Signal-Officer, 

Washinfftofij  2>.  C,  Novefnber  10, 1877. 

Sir  :  The  established  coarse  of  iustraction  in  military  signaling  and 
telegraphy,  meteorology,  and  the  Signal-Service  duties  at  stations  of 
observation  and  report,  embracing  those  of  the  sea-coast  service,  of  the 
service  in  the  interior,  and  those  on  the  telegraphic  lines  upon  the 
frontier,  has  been  continued  at  the  school  Of  instruction  and  practice  at 
Fort  Whipple,  Ya.  The  drills  of  the  Signal  Service  with  arms,  in 
the  maneuvering  of  field-telegraphic  trains,  the  rapid  erection  of  tele- 
graphic-lines, the  management  of  the  signal  and  other  api>aratus  habitu- 
ally used  by  the  corps  in  the  field,  in  time  of  war  or  for  field  service, 
have  been  regular  and  thorough.  The  character  of  these  duties  has 
been  so  often  rehearsed  that  it  is  not  necessary  to  tefer  to  them  minutely 
here.  The  apparatus  for  the  study  and  practice  with  instruments  for 
the  meteorological  duties,  the  equipment  for  the  drill  with  arms,  for  the 
drill  in  field-signaling,  the  drill  with  field-telegraph  trains,  the  construe* 
tion  drills,  and  the  duties  on  signal  and  telegraphic  stations,  is  sufficient. 

It  is  endeavored  to  keep  pace  in  all  improvements  with  the  progress 
made  by  scientific  ingenuity,  and  in  the  modes  of  rapid  communication, 
now  necessary  to  be  used  in  war. 

Experiments  in  signaling  and  telegraphy  are  made  at  this  post,  under 
proper  supervision,  and  such  apparatus  are  tested  as  may  have  received 
the  notice  of  this  office,  or  to  which  its  attention  is  directed  by  higher 
aathority. 

The  duties  at  the  post  are  conducted  under  strict  military  rule.  It  is 
controlled  as  connected  with  and  a  part  of  this  office.  In  the  practice 
work  of  the  last  year  a  form  of  drill  has  been  established  for  the  rapid 
erection  of  towers,  as  stations,  for  purposes  of  observation  or  signaling 
in  the  field,  with  what  are  known  as  portable  or  aerial  ladders. 

A  series  of  experiments  made  with  sun-flashes  has  demonstrated  as 
possible  the  transmission  of  word- messages,  under  favorable  circuqu- 
stances,  to  a  distance  of  thirty  miles. 

The  course  at  Fort  Whipple  is  intended  to  furnish  a  force  of  enlisted 
men — enlisted  after  examination — disciplined  as  soldiers  and  fitted  by 
si>eeial  instruction  for  the  special  duties  of  the  Signal  Service. 

The  officers  Of  the  SignaLService  pass  a  course  of  drill  and  instruc- 
tion, and  serve  regularly  at  this  post  l>efore  being  put  upon  any  other 
duty.  It  is  recommended  that  all  officers  of  the  Army  intended  to  be 
instructed  as  acting  signal-officers,  or  to  be  temporarily  instructors  in 
geographical  military  departments  for  the  field  duties  of  the  Signal 
Service,  be  here  instructed  before  being  put  upon  detached  duty. 

The  importance  of  duties  of  tins  character  has  been  fully  recognized 
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by  the  Navy  Department  of  the  TJaited  States.  The  modes  of  instrac- 
tioD  in  field-signaling  ought  to  be  similar  in  the  Army  and  Navy,  and 
so  complete  that  any  force  of  either  arm  should  be  able  at  all  times  to 
pat  itself  in  communication  with  any  force  of  the  other  within  signal 
distance. 

It  is  not  necessary  at  this  late  day  to  represent  at  length  the  propriety 
that  any  armed  force  ought  to  be  able  to  communicate  telegraphically , 
and  by  signals,  with  any  other  of  the  same  nationality  or  obeying  the 
same  general  command. 

During  the  year  ending  June  30,  1877,  First  Lieut  B.  P.  Strong,  act- 
ing signal-officer,  has  been  continued  in  charge  of  the  post;  First 
Lieut.  J.  McGlellan,  acting  signal-officer,  assigned  to  the  charge  of  the 
instruction  department,  vice  Lieut.  G.  £.  Kilbourne,  acting  signal- 
officer,  relieved  August  12,  1876;  Second  Lieut.  F.  S.  Eice,  acting 
signal-officer,  assigned  to  duty  as  acting  assistant  quartermaster,  vice 
Lieut.  G.  A.  Booth,  acting  signal-officer,  relieved  January  17,  1877. 
Acting  Assistant  Surgeon  L.  W.  Ritchie  has  remained  in  charge  of  the 
hospital. 

The  reduced  strength  of  the  Signal  Service  has  rendered  it  impossible 
to  keep  at  the  post  the  enlisted  force  required  for  all  the  exercises. 

Five  commissioned  officers  have  been  under  instruction  during  the 
year,  of  which  number  four  have  completed  the  full  course.  (Papers  2 
and  3.) 

Seventeen  enlisted  men,  having  served  acceptably  at  stations  of  ob- 
servation and  report,  have  been,  according  to  the  regulations  of  the 
Signal  Service,  ordered  to  the  post  for  instruction,  and  instructed  pi-e- 
paratory  to  promotion  to  the  grade  of  sergeants.  As  candidates,  six- 
teen of  this  number  successfully  passed  the  examinations  for  the  grade 
of  sergeant  in  the  Signal  Service,  have  been  promoted,  and  are  assigned 
to  stations.    (Paper  4.) 

Forty-seven  enlisted  men  have  been  under  instruction  for  the  positions 
of  assistants  to  observers.  Ot  this  number,  twenty-nine  completed  the 
course  of  instruction,  drill,  and  practice,  passed  the  necessary  examina- 
tion, and  have  been  ordered  to  duty  at  stations  as  assistants.  One  was 
discharged  the  service  at  his  own  request,  two  were  dropped  from  in- 
struction and  discharged  the  service  for  misconduct.  Three  were  nec- 
essarily ordered  on  telegraphic  duty  before  they  had  completed  the 
course,  and  twelve  are  still  under  instruction.    (Paper  5.) 

No  change  has  been  made  in  the  courses  of  instruction  for  officers 
fitting  to  be  acting  signal-officers,  or  in  those  for  candidates  to  promo- 
tion to  the  grade  of  sergeant  in  the  Signal  Service.    (Paper  1.) 

Practical  instruction  in  the  use  of  the  Morse  telegraphic  character  for 
telegraphy,  upon  the  wires,  has  been  added  to  the  course  of  instruction 
for  enlisted  men  fitting  to  be  assistants  to  observers. 

Under  the  direction  of  the  Quartermaster-General  a  set  of  model 
quarters  for  the  commissary  sergeant  stationed  at  the  post  has  been 
erected  at  Fort  Whipple ;  two  new  bridges  have  been  constructed  on 
the  approaches  to  the  post.  The  post  reservoir  has  been  connected  by 
duet  pipes  with  the  Arlington  cemetery,  which  latter  station  is  now  sup* 
plied  with  water  from  the  springs  and  water-works.  By  direction  of  the 
Ghief  Signal-Officer  an  addition  has  been  made  to  the  train-sheds  which 
now  afford  shelter  for  the  different  trains  at  the  post.  The  sewerage  of 
the  post  has  been  completed. 

A  fire-engine  is  needed  for  the  proper  protection  of  the  4>uildings  and 
the  valuable  property  stored  at  the  post. 

The  morning  report  of  Fort  Whipple  for  June  30, 1877,  exhibits  fifty- 
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one  enlisted  men  present  for  duty,  of  whom  five  were  sergeants,  forty- 
five  privates,  and  one  hospital-steward.  Fourteen  of  the  privates  were 
candidates  for  promotion,  and  under  special  instruction.  A  personal 
inspection  of  the  post  made  by  the  honorable  the  Secretary  of  War 
since  the  date  of  the  last  annual  report  gave  opportunity  to  judge  of  its 
condition  and  management. 

Under  the  orders  of  the  Secretary  of  War  the  supervision  of  all  the 
property  known  as  Arlington,  except  so  much  as  is  embraced  in  the 
grounds  of  the  Arlington  cemetery,  has  devolved  upon  the  Chief  Signal- 
Officer.  There  are  located  upon  these  lands  several  families  of  freed  men, 
whose  labor  for  a  fixed  number  of  days  in  each  year,  given  in  acknowl- 
edgment of  the  privileges  they  enjoy,  has  been  employed  in  the  work  of 
necessary  improvements.  The  reservation  is  guarded  from  the  location 
upon  it  of  idle  or  useless  persons,  while  the  freedmen  are  protected  from 
intrusion  or  removal. 

In  the  last  annual  report  the  Chief  Signal-Officer  expressed  his  convic- 
tion that  the  economy  assured  to  the  United  States  by  the  duties  prac- 
ticed at  this  post  far  exceeds  the  annual  cost  of  maintaining  it.  It  has 
made  it  practicable  to  put  on  station  duty  and  in  charge  of  stations 
those  non-commissioned  officers  and  men  only  who  have  been  drilled, 
taught,  tried,  and  so  known  to  be  fit  for  the  labors  and  responsibilities 
to  l^  required  of  them.  The  benefits  resulting  from  it  as  a  school  of 
practice,  in  which  men  are  traine<l  to  be  at  once  soldiers  and  students, 
have  been  evidenced  throughout  the  United  States.  There  are  no  peo- 
ple more  proud  of  the  intelligence  of  their  bayonets  than  those  of  the 
United  States.  It  should  be  felt  as  an  honor  tiiat  the  man  is  permitted 
to  wear  the  uniform  of  the  United  States  Army,  and  it  is  hoped  a  course 
will  be  pursued  with  the  Signal  Service  which  will  make  it  so. 

The  men  of  this  force  are  engaged  on  duty  as  constant  in  time  of 
peace  as  in  the  presence  of  actual  war.  The  uses  of  the  post  at  Fort 
Whipple  for  the  discipline  and  instruction  of  the  officers  and  enlisted 
men  of  the  corps  do  not  cease  while  either  remain  in  the  service.  The 
force,  made  useful  in  time  of  peace  by  employment  through  which  it  is 
now  admitted  they  return  to  the  United  States  more  than  the  cost  of 
the  service,  is  kept  in  readiness  for  any  emergency  of  armed  duty  by 
regular  drills,  in  which  the  officers  and  men  stationed  at  this  office  and 
those  whose  changes  of  station  bring  them  even  temporarily  within 
reach  of  Fort  Whipple  are  there  practiced  and  maneuvered  as  a  part  of 
accustomed  duty.  Men  thus  practiced  are  trained  in  discipline  and  look 
upon  events  transpiring  in  their  vicinity  with  soldierlike  views. 

The  advantages  of  having  distributed  in  the  different  cities  a  force  of 
men  with  such  training,  habituated  to  acting  in  concert  by  order,  and 
promptly,  capable  of  reporting  simultaneously  by  telegraph  and  in 
cipher,  as  a  duty,  upon  matters  of  military  interest  to  which  their  atten- 
tion may  be  directed,  aside  from  the  routine  duties  of  their  station,  have 
been  this  year  sufficiently  evidenced  in  emergencies  yet  recent.  *  The 
self-possession  of  the  non-commissioned  officers  then  in  charge  of  sta- 
tions, their  prompt,  concise,  and  reliable  reports,  rapidly  collected  from 
over  great  extents  of  territory,  for  the  information  of  superior  author- 
ities, received  the  warm  commendation  of  high  executive  officials.  The 
rapid  making  of  reports  of  this  character  and  the  collection  of  them 
over  the  telegraphic  wires  by  serial  signals  or  by  any  of  the  most  rapid 
methods  of  communication  is  the  especial  duty  required  in  the  service 
of  the  corps  in  time  of  war. 

It  is  considered  that  some  of  the  movements  of  the  troops  made  pos- 
sible by  this  agency  were  as  rapid  as  any  of  which  there  is  previous 
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record.    It  is  difficalt  to  compute  ia  money-valae  the  power  of  attaining 
Buch  results. 

Meager  reports  only  have  been  received  of  the  instruction  for  the 
field-duties  of  the  Signal  Service  had  elHcwhere  than  at  Fort  Whipple. 
No  reports  have  been  received  from  the  officer  designated  as  the  in- 
structor in  military  signaling  and  telegraphy  at  the  United  States  Mili- 
tary Academy  at  West  Point,  N.  Y. 

In  the  Department  of  the  Missouri,  Lieut.  W.  J.  Yolkmar,  Fifth  Cav- 
alry, A.  D.  O.f  has  remained  on  duty  connected  with  the  service  in  that 
department,  and  has  forwarded  regularly  monthly  reports  of  the  instruc- 
tion of  officers  and  enlisted  men. 

The  Ghief  Signal-Officer  is  confirmed  in  the  view  hitherto  expressed, 
that  the  general  instruction  of  the  Army  should,  to  be  successfully  carried 
on,  be  confided  to  officers  first  carefully  instructed  themselves  and  re- 
sponsible to  the  Ghief  Signal-Officer  for  the  discharge  of  their  duties  as 
instructors. 

It  is  recommended  that  provision  be  made  that  a  force  of  six  subaltern 
officers  may  be  constantly  under  instruction  at  Fort  Whipple  in  the  du- 
ties of  field-signaling  and  telegraphy  ;  it  being  understood  that  as  each 
shall  have  completed  the  course  and  passed  the  necessary  examinations 
he  shall  join  bis  company  and  regiment  as  instructor.  The  number 
under  tuition  at  the  school  of  instruction  to  be  kept  constant  by  details 
to  be  made  from  companies  and  regiments,  not  before  instructed,  as 
vacancies  occur. 

The  act  approved  March  3, 1875,  maintaining  the  Signal  Service,  as 
then  organized,  and  providing  for  one  hundred  and  fifty  sergeants,  thirty 
corporals,  and  two  hundred  and  seventy  privateSy  was  productive  of 
good  results.  It  fixed  the  duties  and  gave  the  formal  sanction  of  law 
and  of  official  recognition  to  the  forms  and  usages  of  the  service.  It  was 
an  approval  of  the  mode  in  which  had  been  selected,  recruited,  and  dis- 
ciplined the  men  provided  for  and  assigned  to  its  various  duties  at  the 
several  signal-posts  and  stations  throughout  the  territories  of  the  United 
States.  It  confirmed  the  detail  of  a  necessary  number  of  commissioned 
officers. 

It  is  hoped  the  reduction  of  the  force,  under  the  act  approved  July 
24, 1876,  will  be  but  temporary.  Employment  can,  in  the  present  status 
of  the  service,  well  be  furnished  to  a  full  force  of  two  hundred  and  sev- 
enty privates  and  thirty  corporals,  with  one  hundred  and  fifty  sergeants, 
and  be  of  such  a  nature  as  to  certainly  repay  more  than  the  money- value 
of  the  pay,  allowances,  and  expenditures  incident  to  their  maintenance. 

The  candidates  for  enlistment  in  the  Signal  Service  become,  as  the 
service  progresses  year  by  year,  more  numerously  representative  of  the 
better  educated  classes  of  citizens.  The  men  to  be  enlisted  are  first 
required  to  pass  a  preliminary  physical  and  educational  examination 
beibre  they  are  accepted  for  enlistment.  After  enlistment  they  are  sent 
to  Fort  Whipple  to  be  drilled  and  instructed.  They  are  then  tested  by 
practice  and  further  taught  by  a  year  of  duty  and  of  study  in  the  posi- 
tions of  assistants  at  stations.  They  are  instructed  later  in  higher 
branches  at  the  school  of  instruction  at  Fort  Whipple,  and  again  exam- 
ined and  again  tested  by  practice  before  being  intrusted  with  the  man- 
agement of  stations.  They  are  held  to  a  rigid  observance  of  duty  and 
with  careful  discipline  at  their  several  stations.  The  plan  has  furnished 
a  force  of  soldiers  of  superior  education  and  good  character  at  the  many 
stations  throughout  the  United  States.  Their  work  is  in* evidence. 
(Paper  22.) 

The  worK  aggregating  at  this  office  has  become  extensive,  covering  a 
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field  of  operations  almost  coextensive  with  the  Northern  Hemisphere, 
with  many  and  complicated  details,  each  reqairing  to  be  carefully  elab- 
orated, for  each  day,  with  many  checks  necessary  for  accuracy,  and  each 
limited  for  its  discharge  to  fixed  and  very  brief  periods  of  time.  The 
steadily  improving  experience  and  organization  of  the  service  have  per- 
mitted each  branch  of  duty  to  be  carried  on  with  regularity.  The  small 
force  on  duty  has  made  it  necessary  at  times  that  part  of  it  should  be 
overworked. 

The  stafP  of  the  office  since  the  date  of  the  last  annual  report  has  been 
constituted  as  follows:  First  Lients.  H.  H.  C.  Dun  woody,  0.  E.  Kil- 
bonme,  and  H.  W.  Howgate,  acting  signal-officers  and  assistants,  in 
charge,  respectively,  of  records,  general  correspondence,  orders  and  en- 
listments ;  of  the  general  charge  of  instruction,  and  general  supervision 
of  non-commissioned  officers  and  assistants  on  station-duty ;  the  receipt, 
record,  and  publication  of  daily  weather  reports;  and  of  the  property 
division. 

Assistants  First  Lieuts.  J.  P.  Story,  H.  H.  0.  Dunwoody,  and  Robert 
Craig,  acting  signal-officers,  and  Cleveland  Abbe,  A.  M.,  have  alter- 
nated, under  the  direction  of  the  Chief  Signal-Officer,  in  immediate  charge 
of  the  issue  of  cautionary  signals,  synopses  and  indications,  and  the 
preparation  of  the  publications  of  the  office. 

First  Lieuts.  A.  W.  Greely  and  J.  A.  Buchanan,  and  Second  Lieut. 
James  Allen,  acting  signal-officers,  have  been  attached  to  the  office  as 
inspectors. 

The  Chief  Signal-Officer  is  pleased  to  refer  to  a  year  of  faithful  atten- 
tion to  duty  on  the  part  of  these  officers,  as  also  on  the  part  of  those 
serving  at  Fort  Whipple  and  on  detached  duty  elsewhere. 

The  aggregate  of  office  correspondence  has  become  very  large,  em- 
bracing many  thousands  of  communications,  exclusive  of  telegrams  sent 
and  received     The  record  is  herewith.    (Paper  6.) 

The  office  is  in  communication  with  numerous  foreign  correspondents, 
having  now  official  relations  with  the  scientific  men  and  the  chiefs  of 
meteorological  service  of  nearly  every  prominent  power  in  the  Northern 
Hemisphere.  It  has  become  the  acknowledged  center  for  meteorological 
information  on  this  continent;  it  has  succeeded  in  connecting  itself  with 
the  meteorological  work  of  the  world.  It  maintains  a  system  of  exchanges 
valuable  and  interesting  at  once  to  those  who  send  and  who  receive,  more 
extensive,  prompt,  and  regular  than  would  have  been  possible  for  the 
service  without  the  aid  of  military  organization  for  its  members  and  the 
incident  power  of  regulation  and  control  which  accompanies  it.  Co- 
operation wherever  sought  has  been  cordial  and  courteous. 

The  preparation  of  statistics  and  reports  upon  especial  request  for  the 
uses  of  individuals  or  institutions  and  journals  which  wish  to  publish  data 
has  become  a  work  of  magnitude.  The  numerous  applications  for  in- 
formation on  various  subjects,  many  of  them  only  indirectly  connected 
with  the  duties  of  the  office,  have  required  of  themselves  much  atten- 
tion. Kequests  for  consolidated  data  or  the  discussion  of  meteorological 
facts  which  require  in  compliance  days  of  labor  are  made  at  times  appar- 
ently without  thought  of  bow  much  has  been  asked  for.  It  has  been 
the  rule  ot  the  office  to  furnish  whatever  has  been  in  its  power  whenever 
it  has  been  considered  to  b^  for  the  public  benefit  or  to  aid  in  the  work 
of  a  recognized  scholar..    (Paper  7.) 

The  work  in  the  property  divisiou  of  the  office  has  been  carefully 
Rystematized.  It  has  become  extensive  with  the  increasing  duties  of  the 
service.  To  meet  as  it  was  hoped  the  views  of  Congress,  an  economy 
has  been  practiced  which  has  reached  the  verge  of  parsimony.  The 
shrinkage  of  values  everywhere  has  permitted  a  reduction  of  expendi- 


«  REPORT   OP  THE   CHIEF   SIGNAL-OFFICER. 

tares,  withoat  which  the  contiDaatioii  of  the  work  of  the  office  in  its 
present  scope  with  the  appropriations  now  available,  wonld  have  been 
impracticable. 

A  number  of  asefal  maps  and  charts  have  been  prepared  in  the  map- 
room  of  the  office.  The  work  of  this  room,  offering  as  it  does  in  synoptic 
view  and  at  a  glance  the  results  had  from  thousands  of  observations 
extended  over  years  of  labor,  and  condensed  after  careful  consideration 
in  the  lines  of  the  charting,  becomes  yearly  more  valuable  for  the  studies 
daily  necessary.  A  erlance  at  a  chart  exhibits  to  the  student  what  else 
could  be  known  only  by  the  personal  experience  of  years.  It  is  in  contem- 
plation to  increase  the  force  employed  and  the  work  of  the  room,  system- 
atizing, in  this  way,  the  series  of  generalizations  established  by  the  work 
of  the  service.  On  the  success  of  this  duty  will  rest  much  of  the  perma- 
nent advance  to  be  hoped  for. 

Ninety-one  dollars  and  ninety-three  cents  have  been  received  during 
the  year  from  the  sale  of  maps  and  other  office  publications,  in  accord- 
ance with  the  act  of  Congress  approved  March  3, 1874,  authorizing  such 
sales. 

Tbe  many  inquiries  received  at  the  office  as  to  the  manner  in  which 
the  publications  of  the  office  may  be  procured,  indicate  the  want  of 
a  general  knowledge  of  the  fact  that  the  sale  of  copies  of  any  or  all  of  its 
publications,  or  of  any  maps  or  papers  regularly  issued  by  it,  is  author- 
ized by  law  to  be  made  to  any  applicant  upon  the  payment  of  the  actual 
cost  to  the  United  States,  of  the  paper  or  publication  sought  for.  Valu- 
able data  of  the  office  are  always  procurable  in  this  way,  for  the  minute 
investigation  and  careful  study  of  any  sufficiently  interested  in  the  sub- 
jects to  which  they  have  reference,  by  paying  the  very  moderate  cost  of 
paper  and  printing. 

Six  hundred  and  seventy-eight  meteorological  instruments  have  been 
purchased  for  station  use,  and  eight  hundred  and  seventy  have  been 
issued  during  the  year  ending  June  30, 1877.  The  practice  of  sending 
Instruments  by  mail,  in  the  charge  of  postal  agents,  under  the  special 
arrangement  lor  this  purpose  made  with  the  Postmaster-General,  has  con- 
tinued to  be  successful,  and  is  of  material  benefit  to  the  office.  The 
8Ui)erintendeut  of  tbe  railway  mail  service  and  his  assistants  of  the 
Post-Office  Department,  as  well  as  the  agents  of  that  department 
generally,  have  rendered  careful  and  energetic  aid  in  this  transporta- 
tion. Such  aid  is  important  to  a  service  now  ramifying  into  every 
portion  of  the  United  States. 

It  is  by  the  aid  of  the  postal  agents  and  the  facilities  had  through 
them  for  the  conveyance  of  instruments  over  their  routes  that  the  wide 
distribution  of  meteorological  apparatus,  rendered  necessary  on  seas  and 
continents  by  the  plans  of  observation  and  study  now  adopted,  has  be- 
come possible  and  will  be  maintained. 

Fifteen  anemometers,  fifty-one  hygrometers,  eighteen  rain-gauges, 
and  three  water-thermometers,  have  been  issued  to  Commodore  Daniel 
Ammen,  Chief  of  the  Bureau  of  Navigation,  of  the  I^avy  Department, 
for  use  on  vessels  of  the  United  States  Navy,  in  making,  in  cooperation 
with  this  office  the  naval  series  of  simultaneous  observations  directed 
by  the  honorable  the  Secretary  of  the  Navy,  in  General  Order  No.  220, 
dated  December  25,  1876.  A  number  of  instruments  have  been  fur- 
nished for  temporary  use  on  vessels  of  the  commercial  marine,  engaged 
in  similar  co-operation  upon  the  marine  series  of  observations. 

The  library  of  the  office  now  contains  three  thousand  six  hundred  and 
thirty-two  bound  volumes,  and  six  hundred  and  seventy-four  pamphlets, 
being  an  increase  since  the  date  of  the  last  annual  report  of  three  hundred 
and  twenty-two  bound  volums  and  eighty-five  pamphlets 
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These  works  have  been  carefully  catalogued  and  are  filed  for  ready 
reference.  The  list  comprises  a  useful  and  extensive  collection  for 
meteorological  research,  with  other  works  relating  to  the  several  duties 
of  the  service.  Copies  of  some  of  the  volumes  are  not  to  be  found  else- 
where, and  are  especially  valuable.  A  number  of  important  works 
have  been  obtained,  without  cost  to  the  United  States,  from  foreign 
societies  and  associations,  in  courteous  exchange  for  the  publications  of 
the  office.    (Paper  8.) 

The  total  nvmber  of  stations  of  observation  in  operation,  and  com- 
municating with  the  office,  on  the  date  June  30, 1877,  was  one  hundred 
and  fifty-nine,  comprised  within  the  territory  of  the  United  States  and 
maintained  for  the  Signal  Service.  There  are  included  in  this  number 
the  stations  upon  the  United  States  telegraph-lines  in  charge  of  this 
office,  and  the  special  river  stations,  from  which  reports  are  regularly 
received.  Reports  have  been  received  also  irom  seventeen  stations  es- 
tablished by  the  authorities  ot  the  Dominion  of  Canada  and  from  two 
stations  located  in  the  West  India  and  Bermuda  Islands.  The  number 
of  stations  from  which  full  telegraphic  reports  are  received  at  this  office 
tri-daily  is  ninety-five;  the  number  from  which  one  full  telegraphic  re- 
port only  is  received  daily  is  thirty-two.  There  is  one  station  from 
which  two  full  telegraphic  reports  are  received  daily.  The  total  num- 
ber of  stations  of  all  classes  from  which  telegraphic  report^  are  received 
daily  is  one  hundred  and  twenty-eight. 

The  sums  expended  for  the  service  secure  for  the  United  States  not 
only  the  reports  from  the  officially  established  stations,  but  incidentally 
those  had  from  the  eight  hundred  and  seventy-seven  additional  stations 
to  which  reference  is  made  elsewhere. 

The  following  is  the  record  of  regular  stations  for  the  year  ending  June 
30, 1877  : 

ALBANY,  NEW  YORK. 

[Official  number^  16.] 

Latitode 42^  40' 

LoDgitude 73°  45' 

Mean  barometer  for  the  year  endinf;  June  30,  lb77 29.D76 

Mean  temperature  for  the  year  ending  June  30,  1677 46^.7 

Amount  of  rain-fall  for  the  year  ending  June  30,  lb77 31. 81  inches. 

No  change  was  made  in  location  of  office  or  instruments  during  the 
year.  Sergeant  Alois  Duuhauser  was  ordered  to  the  office  of  Chief 
Signal  Officer,  July  6, 1876,  for  discharge;  re-enlisted;  was  promoted  to 
sergeant  and  reassigned  to  duty  at  Albany,  N.  Y.,  July  8,  1876,  and 
continues  in  charge  of  the  station. 

Corporal  E.  B.  Eogers  was  ordered  to  Fort  Whipple,  Va.,  July  24, 
1876,  for  promotion.  Private  Benjamin  F.  Clarke  was  ordered  to  Fort 
Whipple,  Va.,  December  21,  1876,  for  discharge.  The  conduct  of  the 
men  on  duty  has  been  excellent. 

Canal  navigation  closed  December  Ij  1876,  and  opened  May  8,  1877. 

Testimonials  of  the  value  of  the  weather  reports  are  daily  received 
from  merchants  and  professional  men,  and  all  citizens  derive  more  or 
less  benefit  from  them,  more  especially,  however,  the  merchants. 

In  the  Albany  High  School,  meteorology  is  taught  Irom  the  daily 
weather  reports. 

The  station  was  inspected  in  December,  1876,  and  June,  1877,  and 
was  found  in  good  condition. 
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PUBLICATIONS, 

Namber  of  Farmers'  BalletiDs  issaed  daring  the  year  ending  June  30, 1877. ..  112, 234 

Number  of  Bnlletins  (manifold)  issaed  during  the  year  ending  Jane  30, 1877.  8, 359 

Namber  of  Form  15  (manifold)  issaed  daring  the  year  ending  Jane  30, 1877..  1, 052 

Namber  of  Form  22  issaed  daring  the  year  ending  Jane  30, 1877 88 

Total .' 121,733 

ALPENA,  MroeiGAN. 
[Official  numleTy  85.] 

Latitude 45°    5' 

Longitude 83°  28' 

Mean  barometer /or  the  year  ending  June  30,1877 29.982 

Mean  temperature  for  the  year  ending  June  30, 1877 41^.2 

Aoioont  of  rain-fall  for  the  year  ending  June  30, 1877 25.81  inches. 

Sergeant  Eaj  continaes  in  charge  of  thestation.  He  has  no  assist- 
ant. No  change  has  been  made  in  the  location  of  the  office  (corner  of 
Fletcher  and  Dock  streets)  nor  in  the  position  of  any  of  the  instraments 
in  use.  The  station  was  inspected  in  August,  1876«  and  found  to  be  in 
good  condition.  The  conduct  and  standing  of  Sergeant  Bay  has  been 
excellent. 

Twenty-three  cautionary  signals  were  ordered  for  this  station  during 
the  year,  of  whicli  number  nine  are  reported  by  the  observer  to  have 
been  justified  and  fourteen  not  justified. 

The  following  remarks  are  made  by  the  observer  in  reference  to  the 
display  of  the  signals : 

July  27  to  July  28, 1876. — Nearly  all  vessels  remained  in  daring  the  display. 

August  24  to  25, 1876. — Sailing-vessels  remained  in  port  or  anchored  in  the  bay. 
Rough  weather  out  on  the  lake. 

September  3  and  4, 1876. — Sailing-vessels  remained  in  port. 

September  6, 1876. — Sailing-vessels  remained  in  port  on  account  of  the  signal. 

October  2  and  3, 1876. — Sailing-vessels  in  readiness  to  leave  port  remained  in  on  ac- 
count of  the  signal. 

October  5  to  7, 1876.— Sailing-vessels  remained  in  port  daring  the  display  ;  also,  the 
mail-boat  delayed  her  departure  on  account  of  the  signal. 

October  9  and  10, 1876.--Signal  order  received  too  late,  the  telegraph  line  being  down. 
No  vessels  arrived  or  left  port  during  the  gale. 

October  20  and  21 ,  1876. — All  vessels  remained  in  port ;  steamers  arriving  report  heavy 
winds  out  on  the  lake. 

I^ovember  2  and  3, 1876.— Sailing-vessels  in  readiness  to  leave  remained  in  port  on 
account  of  the  signal. 

yovember  6  and  7, 1876. — ^The  order  to  hoist  sifl:nal  was  received  one  day  late,  owing 
to  the  telegraph  line  being  down.  Sailing-vessels  remained  in  port  until  the  signal  was 
lowered. 

November  21  and  22, 1876. — All  sailing-vessels  remained  in  port. 

November  30  and  December  1, 1876. — Mo  vessels  arrived  or  departed  during  the  display. 
Light  and  heavy  snow  prevailed.    The  river  froze  ovet  daring  the  night. 

December  8  to  10, 1876. — The  propeller  Robert  Holland,  the  last  vessel  for  the  season, 
left  port  for  Detroit  on  the  8th  inst.  Bay  froze  over  during  the  night ;  navigation 
closed  ;  storm  blew  telegrapb-lines  down. 

December  12  and  13, 1876. — ^The  wind  carried  the  ice  out  of  the  bay. 

December  14  and  15, 1876. — Bay  froze  over. 

December  15  and  18,  1876.— Bay  frozen  over ;  navigation  still  closed ;  telegraph-lines 
were  blown  down  ;  order  down  signals  not  received  until  the  18th  instant. 

March  31  to  April  2,  1877.— Rain  and  snow  fell.  Telegraph-line  down.  The  bay  is 
now  clear  of  ice. 

April  27  to  29, 1877. — Steam-barge  S.  C.  Baldwin  struck  on  a  reef  in  Thunder  Bay  and 
sunk.  The  crew  were  saved  by  the  United  States  life-saving  crew.  No  vessels  ar- 
rived or  left  port  daring  the  display.    Gale  was  accompanied  by  rain,  sleet,  and  snow. 

The  cautionary  signaldisplays  have  been  generally  regarded  by  all  persons  interested 
in  lake  navigation,  all  of  whom  manifest  a  lively  interest  for  the  support  and  continu- 
ance of  the  signal  service. 
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Navigatiou  closed  and  bay  frozen  over  on  December  Sth.  Bobert  Hol- 
land (propeller),  the  last  vessel  for  the  season,  departed  for  Detroit  on 
same  date,  with  a  cargo,  consisting  of  passengers  and  merchandise. 

Ice  in  the  bay  cleared  oat  April  1,  with  high  northwest  winds,  and 
the  first  vessel  of  the  season  (schooner  Sea  Bird),  withoat  cargo,  arrived 
at  this  port  April  20,  and  the  steamer  Dove,  United  States  mail-boat, 
arrived  on  the  following  day. 

The  local  observations  are  published  in  the  two  weekly  papers  of  the 
city. 

ATLANTIC  CITY,  NEW  JERSEY. 

[Official  number^  116.] 

Latitude 3!}o  22' 

Longitude 74°  25 

Mean  barometer  for  the  year  ending  June  30, 1877 30. 015 

Mean  temperature  for  the  year  endiog  June  30, 1877 50^.5 

AmoauC  of  rain-fall  for  the  year  ending  Jane  30, 1877 33.19  inches. 

Ko  change  has  been  made  in  location  of  office  since  last  report.  Ser- 
geant Cramer  continues  in  charge  and  has  one  assistant.  Private  D. 
Brooks  was  transferred  December  27,  1876,  to  Cape  Hatteras,  North 
Carolina.  Private  F.  Burke  was  assigned  December  27,  1876,  relieved 
March  16, 1877,  and  discharged  the  service  for  neglect  of  duty.  Private 
E.  McGovern,  assigned  March  16,  1877,  promoted  to  be  sergeant,  and 
transferred  May  21, 1877,  to  Virginia  City,  Mont  Private  F.  W.Kinne, 
assigned  May  22,  1877,  transferred  June  18,  1877,  to  Barnegat,  N.  J. 
Private  T.  Cleary,  assigned  May  22,  1877.  Private  M.  B.  White,  as- 
signe^l  temporarily  May  22, 1877. 

The  station  was  inspected  in  March,  1877,  and  found  in  good  condi- 
tion. Seventy-two  cautionary  signals  were  ordered  during  the  year,  of 
which  number  thirty  are  reported  as  having  been  justified  and  forty- 
two  not  justified. 

In  reference  to  the  display  of  cautionary  signals,  the  sergeant  remarks* 
as  follows : 

Septemher  16  to  18, 1876.  This  office  was  surrounded  with  three  feet  of  water ;  the 
light-honse  and  several  cottages  were  eAao  surrouuded.  Ttie  wind  destroyed  trees  and 
tore  valuable  canvas-tents  to  shreds. 

Kov€mher  2  and  3,  1876. — Vessels  often  come  in  sight  of  the  station  for  signs  of  the 
weather,  and  if  the  flag  is  up,  they  are  often  seen  to  put  out  to  sea. 

AoremW  18  to  21;  1076. — The  storm  was  severe ;  the  high  and  heavy  sea  cut  away 
the  beach  considerably,  and  washing  over  the  meadows,  so  damaged  the  r&ilroad  as  to 
interrupt  all  transportation  since  the  Idth.    Timely  warning  of  the  storm  was  given. 

May  2  and  3, 1877. — The  yacht  Ida  ventured  out  while  the  signal  was  up  ;  becoming 
unmanageable,  ran  on  the  bar ;  received  assistance  from  the  life-saving  crew. 

PUBLICATIONS. 

Nnmber  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1877 ....  874 
Number  of  Form  15  (manifold)  issued  during  the  year  ending  June  30,  1877  ....  1, 070 
Numbier  of  Form  22  issued  during  the  year  ending  June  30,  1877 11 

Total 1,955 

AUGUSTA,  GEORGIA. 

[Official  number  J  23.] 

Latitude 3.3©  28' 

Longitude 81°  54' 

Mean  barometer  for  the  year  ending  June  30,  1877 30.062 

Mean  temperatare  for  the  year  ending  June  30, 1H77 63^.2 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877 50.89  inches. 
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No  change  was  made  in  location  ^f  office  daring  the  year.  The  print- 
ing of  farmers'  bulletins  at  this  station  was  discontinued  July  31, 1876. 
Sergeant  Bessant  remains  in  charge  and  has  one  assistant. 

Private  G.  W.  Hay  was  relieved  July  24, 1876,  for  promotion. 

Private  Qeorge  Allen  was  relieved  January  11, 1877,  for  discharge. 

Private  F.  L.  Pinkham  was  assigned  February  3, 1877. 

The  sergeant  in  charge  reports  that  considerable  interest  is  taken  in 
the  service,  and  the  ^^Indications"  are  eagerly  sought  after  and  great 
reliance  .placed  upon  them,  especially  by  persons  engaged  in  the  cotton 
traffic. 

The  station  was  inspected  in  June,  1877,  and  found  in  a  satisfactory 
ion. 

PUBLICATIONS. 


cpnditi 


Number  of  Farmers'  Balletins  issaed  daring  the  year  ending  Jane  30, 1S77 2, 275 

Number  of  Balletins  (manifold)  issaed  daring  the  year  ending  Jane  30,  1K77  .. .  3,700 

Number  of  Local  Reports  issued  daring  the  year  ending  J  nne  30, 1877 476 

Number  of  Form  15  (manifold)  issued  daring  the  year  ending  June  30,  1877....        50 
Number  of  Form  22  issaed  daring  the  year  ending  June  30,  1877 41 

Total 6,542 

BALTIMORE,  MAEYLAND. 

[Official  number  J  18.] 

Latitude 39°  IS' 

Longitude 76^^38' 

Mean  barometer  for  the  year  endin^^  June  30, 1877 30.040 

Mean  teuiperatare  for  the  year  ending  June  30,  1877 54^.5 

Amount  of  rain-fall  for  the  year  ending  Jane  30, 1877 43.10  inches. 

Sergeant  B.  J.  Bell  was  relieved  May  18, 1877,  and  Sergeant  E.  W. 
McGann  assigned  to  this  station.  Tv^o  assistants  were  transferred  to 
the  Office  of  the  Chief  Signal  Officer  during  the  year,  and  two  others 
assigned  to  duty  at  this  station.  The  station  was  inspected  in  Novem- 
ber, 1876,  and  foand  in  good  order.  Vessel-reports  have  been  received 
from  Cape  Henry  throughout  the  year,  and  since  May  30  from  Cape 
May.  These  reports  are  posted  in  the  Merchants'  Exchange,  and  give 
great  satisfaction.  No  changes  have  been  made  in  the  position  of  the 
instruments,  nor  is  any  considered  necessary.  The  members  o^  the 
meteorological  committees  take  great  interest  in  everything  pertaining 
to  the  service,  and  pay  monthly  visits  of  inspection  to  the  office.  The 
records  of  the  office  have  been  used  as  testimony  in  the  Court  of  Com- 
mon Pleas  in  this  city.  Sixteen  cautionary  signals  have  been  displayed, 
of  which  number  the  sergeant  reports  four  as  justified  and  twelve  not 
justified.  The  signals  are  duplicated  at  Dudley's  Observatory,  on  Fed- 
eral Hill.  The  sergeant  remarks  as  follows  in  reference  to  some  of  these 
displays : 

September  16  to  18,1876. — ^Hoases  anroofed,  trees,  awaings,  signs,  telegraph-lines  in  and 
about  the  city  blown  down,  warehonses  damaged  by  the  water,  which  filled  the  cel- 
lars ;  also  stores  and  dwellings  sitnated  in  the  lower  part  of  the  city.  In  the  harbor 
many  vessels  dragged  their  anchors.  The  damage  done  will  proBably  exceed  that  of 
the  storm  of  February  2, 1876.  Great  excitement  daring  the  day  ;  office  visited  by  a 
large  number  of  leading  merchants  in  quest  of  information  of  the  storm  along  the 
coast,  and  the  damage  done  to  shipping  at  Cape  Henry,  Virginia. 

*'  Editorial,"  Baltimore  American  of  September  18, 1876  :••••"  It  is  certain, 
though,  that  hurricanes  have  ra^ed  along  the  coast  and  placed  shipping  in  great 
danger.  The  hope  that  it  has  mainly  escaped  lies  in  the  fact  that  the  Signal  Bureau 
gave  ample  warning  of  the  northward  movement  of  the  storm,  and  that  it  had  been 
preceded  by  a  steadily-falling  barometer.^' 
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The  Baltimore  Gazette  of  September  18,  1876,  says:  *<The  storm  that  raged  on 
Safcnrday  night  and  all  day  yesterday  was  of  anasaal  violence  along  the  Atlantic  coast, 
and  the  storm-aignals  were  displayed  from  New  London  to  Key  West    •    *    *." 

October  14  and  15, 1876. — ^At  more  exposed  and  elevated  places  the  wind  blew  with  a 
velocity  of  40  miles  per  hoar.  Slight  damages  reported.  Many  vessels  remained  in 
port  on  aooonnt  of  the  display,  which  would  otherwise  have  gone  out  and  encountered 
dangerous  winds  on  the  bay. 

December  9, 1876. — ^A  great  amonnt  of  damage  has  been  done  through  the  city.  A 
Dumber  of  coasting- vessels  which  left  were  compelled  to  return,  and  a  large  number 
are  overdue.  The  amount  of  damage  will  probably  reach  $5,000.  It  is  estimated  that 
the  wind,  in  expoaed  portions  of  the  city,  reached  45  miles  per  hour. 

February  12  and  13, 1877.— The  display  had  the  effect  of  keeping  vessels  in  harbor, 
thereby  avoiding  a  fearful  gale  on  the  bay. 

Marik  28, 1877. — ^Damage  to  vessels  in  harbor,  and  to  property  in  the  city,  is  esti- 
mated at  f400. 

April  8  to  10, 1877. — Considerable  detention  occurred  to  coastwise  and  bay  vessels, 
several  of  which  intermitted  their  trips  entirely  owing  to  the  display.  In  exposed 
places  the  velocity  was  much  greater  than  at  the  station.  On  the  bay  several  distress- 
ing disasters  occurred,  among  which  was  the  loss  of  a  schooner  with  the  captain,  mate, 
and  a  deck-hand ;  also  one  man  from  the  steamer  Maggie. 

PUBLICATIONS. 

Xomber  of  Manifold  Bnlletins  issued  during  the  year  ending  June  30,  1877 ....  4, 416 

Number  of  Local  Reports  issued  during  the  year  etiding  June  30,  1877 2, 454 

Namber  of  Form  15  (manifold)  issued  during  the  year  ending  June  30, 1877. ..  3, 371 

Number  of  Form  22  Issued  during  the  year  ending  June  30, 1877 OO* 

Total 10,340 

BANGOE,  MAINE. 

[Official  number  J  111.] 

Corporal  B.  D.  McKenna,  relieved  March  29, 1877,  ordered  to  Fort 
Whipple  for  discharge.  Private  L.  N.  Jesanofsky  was  assigned  to  duty 
at  this  station  March  29,  1877.  The  work  of  the  station  is  limited  ta 
the  issae  of  the  Farmers'  Bulletin.  No  change  was  made  in  the  location 
of  ofBce  daring  the  year.  The  station  was  inspected  in  July,  1876,  and 
found  in  good  order. 

PUBLICATIONS. 
Namber  of  Farmers'  BnUetins  issued  during  the  year  ending  June  30, 1877. ..     55, 804 

BARNEGAT,  NEW  JERSEY. 
[Offi>cial  number^  115.] 

Latitude 39°  48' 

Longitude 74°  9' 

Mean  barometer  for  the  year  ending  June  30, 1877 30.004 

Mean  temperature  for  the  year  ending  June  30,  1877 50^.3 

Amonnt  of  rain-fall  for  the  year  ending  June  30, 1877 43.17  inches. 

Sergeant  R.  J.  Lewis  was  relieved  March  13,  1877,  and  sacceeded  by 
Sergeant  F.  Pierce,  who  remains  in  charge.  Private  G.  V.  Philips  was 
trasnferred  July  6, 1876,  td  Cape  May,  N.  J.,  and  replaced  by  Private  F. 
Greene.  The  station  was  inspected  in  November,  1 876,  and  March,  1877, 
and  was  found  in  excellent  condition.  No  change  has  been  made  in  the 
location  of  the  office  or  the  position  of  the  instruments.  On  June 
18,  Sergeant  Pierce,  with  Privates  Cleary  and  Harrison,  started  north, 
in  compliance  with  instructions  received  from  the  Chief  Signal-Officer* 
to  reinsulate  and  put  in  thorough  repair  the  coast  telegraph-line  from 
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Barnegat  to  Sandy  Hook.  At  the  present  writing  this  work  is  com- 
pleted. From  January  13  nntil  April  14,  daring  a  break  in  the  cable 
crossing  Barnegat  Inlet,  communication  was  kept  up,  by  means  of  flag 
and  torch  signeJs,  with  Sandy  Hook.  A  station  was  opened  on  the  north 
side  of  the  inlet  for  this  purpose  with  Sergeant  Laurens  in  charge  and 
Private  Cleary  assistant,  and  in  co-operation  with  the  force  at  this  sta- 
tion messages,  reports,  &c.,  relayed^  by  the  above  means.  Two  wrecks 
occurred  during  the  past  six  months  in  this  vicinity.  First,  the  Ameri- 
can ship  Simla,  from  Marseilles  for  New  York,  came  ashore  ten  miles 
south  of  the  station  at  11.30  p.  m.,  January  6.  The  circumstance  was 
promptly  reported  and  all  messages  to  owners  and  underwriters  for- 
warded to  the  Chief  Signal-Officer.  Second,  the  Swedish  brig  Magnus, 
from  Pernambuco  for  New  York,  came  ashore  during  the  prevalence  of 
a  dense  fog,  four  miles  south  of  the  station,  at  3.30  a.  m.,  of  April  19. 
The  disaster  was  reported  to  the  Chief  Signal-Officer  within  six  hours 
of  its*occurrence.  The  first  information  received  by  parties  interested 
was  sent  from  this  station  through  the  Chief  Signal-Officer,  and  on  that 
information  assistance  was  promptly  sent  and  the  brig  and  most  of  her 
cargo  saved. 

Sixty-six  cautionary  signals  were  displayed  during  the  year,  of  which 
number  forty-four  were  reported  by  the  sergeant  as  jastified  and  twenty- 
two  not  justified.  The  sergeant  remarks  in  reference  to  some  of  these 
displays : 

August  2  and  3,  1876. — ^An  abandoned  schobner  washed  ashore  about  two  miles  north 
of  station. 

September  16  to  IS,  1876. — ^The  flag-staff  was  broken  on  the  morning  of  the  17th  in- 
stant. 

December  15  and  16, 1876. — ^Telegraph-line  being  down,  signal  orders  not  received. 

January  6  and  7, 1877. — ^The  ship  Simla  went  ashore  seven  miles  south  of  station. 
Vessel  in  ballast.    No  lives  lost. 

March  24  1o  30, 1877. — Qale  accompanied  by  a  dense  fog,  rain,  and  a  heavy  sea,  also 
thunder  and  lightning  and  snow. 

April  19  and  20,  1877. —Brig  Magnus  went  ashore  during  fog,' which  preceded  storm. 

April  28  to  30, 1877.— Fog  prevailing  during  display,  making  navigation  along  the 
coast  dangerous. 

May  2  and  3, 1877. — Several  schooners  came  inside  for  shelter. 

June  21  and  22, 1877. — ^Numerous  fishing-boats  returned  to  mainland  when  the  signal 
was  displayed. 

June  30  to  July  2, 1877. — Severe  damage  done  to  crops  at  Barnegat  and  Waretown;  it 
was  particularly  severe  at  a  point  three  miles  southwest  of  station. 

BENTON,  MONTANA  TERRITORY. 

[Official  number^  71.] 

Latitude 47°  52' 

Longitude 110°  30' 

Station  discon tinned  July  31, 1876. 

Sergeant  J.  F.  Tenney  relieved  from  dnty  July  31, 1876,  and  ordered 
to  Fort  Whipple,  Virginia. 

BISMARCK,  DAKOTA  TERRITORY. 
[Official  number  y  104.] 

Latitude 46°  48' 

Longitude 100^  38' 

Mean  barometer  for  the  year  ending  June  30,  1877 •29.867 

Mean  temperature  for  the  year  ending  June  30,  1877 3^^^.8 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877 ' 28.34  inches. 
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Sergeant  J.  H.  Smith  was  relieved  July  5, 1876,  for  discbarge.  Ser- 
geant N.  G.  Brewer,  assigned  July  5, 1876 ;  relieved  February  20,  1877, 
for  neglect  of  duty.  Sergeant  D.  T.  Flannery  assigned  to  station  Feb* 
mary  20, 1877,  and  remains  in  ctiarge.  No  change  was  made  in  the  loca- 
tion of  office  during  the  year.  The  station  was  inspected  in  September, 
1876,  and  foaud  in  fair  condition. 

The  publications  at  this  station  are  limited  to  the  local  observations, 
which  are  printed  in  the  Bismarck  Tribune. 

BOISE  CITY,  IDAHO  TBREITORY. 

[Qffteial  number j  145.] 

Latitude 43°  40' 

LoDi^tode : 1160    6' 

Sergeant  B.  E.  Light  was  ordered  to  establish  a  station  at  this  point, 
per  S.  O.  No.  62,  May  21, 1877,  aud  to  commence  observations  July  1, 
1877. 

BOSTON,  MASSACHUSETTS. 

{Official  number  J 13.] 

Latitode 42"  21' 

Longitnde 7P    4 

Mean  barometer  for  the  year  end ini^  Jane  30, 1877 i ,.      29.962 

Mean  temperature  for  the  year  ending  June  30,  1877 47^.6 

Amoant  of  rain- fall  for  the  year  ending  June  30, 1877 51.68  inches. 

Sergeant  George  H.  Kobe  was  transferred  November  23,  1876,  to 
Savannah,  6a.  Sergt.  O.  Parker  assigned  to  duty  at  this  station,  and 
remains  in  c)iarge.  One  assistant  was  relieved  from  station  for  neglect 
of  dnty,  one  o^ered  to  Fort  Whipple,  Va.,  for  promotion,  and  one 
ordered  to  Office  of  the  Chief  Signal-Officer  for  duty.  F.  W.  Conrad, 
civilian  printer,  was  assigned  to  station  May  13, 1877.  The  present 
force  consists  of  one  sergeant,  two  assistants,  and  one  civilian  printer. 

The  station  was  inspected  in  August,  1876,  and  May,  1877,  aud  was 
found  in  fair  condition.  It  has  since  been  repaired.  Six  hundred  and 
fifty-nine  post-offices  and  thirty-two  individuals  have  been  regularly 
supplied  with  Farmers'  Bulletins  from  this  station. 

1^0  change  has  been  made  in  the  location  of  office  or  instruments,  and 
the  present  location  is  advantageous  and  satisfactory  in  every  way. 

Forty-six  cautionary  signals  were  displayed  during  the  year,  of  which 
number  thirty-two  are  reported  as  justified  at  the  station,  and  fourteen 
not  justified.  The  sergeant  makes  the  following  remarks  relative  to  the 
display  of  these  signals : 

September  17  and  18, 1876.— The  display  was  favorably  commented  npon  by  several 
newspapers. 

Jfavember  19  to  22,  1876. — An  unknown  schooner  was  driven  ont  of  Gloncester  Har- 
bor and  wrecked  on  Nix's  Mate,  a  rock  in  Massachusetts  Bay.  A  coasting-schooner, 
the  Tsglione,  of  28  tons,  was  wrecked  on  **  The  Graves,''  at  the  entrance  of  Boston 
Harbor.  Considerable  damage  was  done  in  the  city  and  surrounding  country.  The 
rain-fall  was  very  heavy,  being  6.37  inches,  5.43  inches  of  which  fell  in  24  hours. 

December  9  and  10,  1876. — General  notice  was  taken  of  the  signal,  and  many  ship- 
agents  visited  the  office  for  information.  No  vessels  left  port  except  one  Cunard 
steamer.  A  number  of  disasters  occurred  to  shipping.  So  far,  no  loss  of  life  is  reported. 
A  number  of  seamen  were  badly  frust-bitten. 

December  15, 1876.— Schooner  Lucy  capsized  and  sunk  off  Eastern  Point ;  no  lives 
lost. 

December  16  and  17, 1876. — Vessels  remained  in  port. 

December  29  and  30, 1S76. — General  notice  was  taken  of  the  signal.  Vessels  in  har- 
bor secured  for  the  gale ;  those  in  the  offing  put  ont  to  sea.  A  schooner  loaded  with 
lumber  was  wrecked  on  the  rocks  at  Marblehead.   All  news^^apers  noticed  the  display, 
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and  the  Daily  Post  says  editorially :  "  The  prompt  display  of  the  cantionary  flag,  by 
the  Signal-Service  Bureau,  enabled  those  vessels  which  were  in  the  harbor  to  run  into 
safe  quarters,  while  those  too  far  outside  to  avail  themselves  of  such  a  haven  stood 
oat  to  sea,  and  so  escaped  the  danger  of  a  lee  shore.''  ^ 

Januarif  20  and  21, 1^77. — The  signal  was  noticed  by  vessels  in  the  iiarbor,  and  pre- 
cautions taken  to  prevent  damage  from  jamming  or  ice-drifts. 

March  2  and  3, 1877. — Vessels  in  the  harbor  took  precaution  to  prevent  being  injured 
by  the  gale.    The  office  wind-vane  was  bent  over  by  the  gale.    No  disasters  reported. 

MarcK  8  to  10,  1877. — ^Vessels  in  harbor  secured  themselves  in  consequence  of  the 
warning-signal,  and  those  near  harbor  either  Secured  its  shelter  or  a  good  offing.  Two 
loaded  schooners  were  blown  ashore  on  Mud  Flats  In  the  harbor,  but  sustained  little 
damage.  Fences  and  chimneys  were  blown  down,  lightning-rods  twisticd,  plate-glass 
windows  broken,  slates  blown  off  of  roofs,  and  other  accidents.  No  serious  damage 
done  in  the  city  or  vicinity. 

March  25  to  29,  1877. — A  dense  fog  prevailed  duriug  gale.  Many  coasting-vessels 
about  to  sail  were  detained  by  the  signal,  and  saved  from  risk  of  disasters.  No  marine 
disasters ;  mnch  damage  done  by  floods  in  the  country  by  excessive  rains. 

April  8  to  10, 1877. — I'he  office  was  visited  by  numerous  persons,  who,  notwithstand- 
ing the  good  weather,  evinced  so  much  confidence  in  the  service  as  to  believe  a  storm 
must  follow. 

Sergeant  Parker  reports  that  the  value  of  the  "indications''  is  recog- 
nized by  all  classes  of  citizens. 

PUBLICATIONS. 

Number  of  Farmers'  Bulletins  issued  during  the  year  ending  June  30,  1877. .  -  207, 048 
Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1877..      8, 891 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1877 1, 423 

Number  of  Form  22  issued  during  the  year  ending  June  30,  ld77 245 

Total 217.612 

BEECKENRIDGE,  MINNESOTA. 

[Official  number y  82.] 

Latitude a 46°  11' 

Longitude 96^  17' 

Mean  barometer  for  the  year  ending  June  30, 1877 29.985 

Mean  temperature  for  the  year  ending  June  30,  1877 37^.0 

^Amount  oi  rain-fall  for  the  year  ending  June  30,  1877 24. 29  inches. 

Sergeant  M.  L.  Hearne  relieved  February  3, 1877,  on  account  of  errors 
in  meteorological  reports,  and  Sergeant  B.  (J.  Anderson  assigned  to  the 
station.  No  change  in  location  of  office  or  instruments  has  been  made 
during  the  past  year.  The  station  was  inspected  by  Lieut.  James  Allen, 
A.  S.  O.,  in  September,  1876,  and  was  found  in  excellent  condition.  The 
following  is  an  extract  from  Lieutenant  Allen's  report: 

This  station  is  a  very  important  one  to  farmers  living  along  the  line  ot  the  Saint 
Paul  and  Pacific  Railroad.  Their  attention  was  first  ciHled  to  the  benefits  to  be  de- 
rived from  information  that  could  be  furnished  from  this  point  by  the  great  storm  of  Jan- 
uary,  1872,  in  which  it  is  estimated  that  upwards  of  one  hundred  people  perished.  Re- 
ports from  this  station  are  called  for  daily,  and  during  the  winter  many  times  every 
day,  and  it  is  believed  that  it  has  been  the  means,  every  winter,  of  saving  many  lives. 

BUFFALO,  NEW  YORK. 
[Official  numbei',  33.] 

Latitude 42^  53' 

Longitude 78°  55' 

Mean  barometer  for  the  year  ending  June  30, 1877 29.974 

Mean  temperature  for  the  year  ending  June  30,  1877 45^.7 

Amount  oif  rain-fall  for  the  year  ending  June  30, 1877 35.64  inches. 
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Sergeant  £.  B.  Garriott  was  temporarily  assigned  to  daty  November  3, 
1876,  and  remained  until  Febraary  12,  when  he  was  transferred  to  Roch- 
ester, N.  Y.  One  assistant  has  been  ordered  to  Fort  Whipple,  Va.,  for 
promotion,  and  two  have  been  transferred  to  other  stations. 

Sergeant  Purssell  continues  in  charge  of  the  sUition,  and  has  one 
assistant  and  a  civilian  printer,  who  began  printing  the  bulletins  April 
23, 1877. 

The  station  was  inspected  in  January,  and  also  in  June,  1877,  and  was 
found  in  good  condition.  The  location  of  the  office  and  position  of  the 
instruments  remains  as  at  the  date  of  last  report.  Three  hundred  and 
ten  post-offices  and  seven  individuals  have  been  supplied  with  farmers' 
bulletins  from  this  station.  The  following  extracts  are  made  from  the 
semi-annual  report  of  the  sergeant: 

The  buoefits  derived  from  the  farmers'  balletin  are  gratef ally  acknowledged  by  han- 
dreds  of  the  better  class  of  farmers  who  have  called  at  this  offlc-*,  and  many  applica- 
tions for  the  bulletin  are  received  from  post-offices  at  too  great  a  distance  to  be  served. 
Navigation  cloned  December  6, 1876,  a  steamer  of  the  Uoion  Transportation  Companv 
being  the  last  vessel  to  arrive.  The  harbor  opened  at  this  port  on  the  14th  of  April, 
but  the  first  vessel  (tug  John  Aiken)  did  not  clear  nntil  the  17th.  The  tirst  arrivai 
was  the  schooner  Levi  Casey,  from  Cleveland,  on  the  25th  of  April,  with  20,000  bushels 
of  corn.  During  the  month  of  April  a  new  cautionary  signal -lamp  was  erect-ed  on  the 
roof  of  the  observatory  on  Weed's  block,  which  supplies  a  want  long  felt  by  lake-men, 
that  of  a  light  which  could  be  seen  from  all  points  of  the  harbor  and  adjacent  lake, 
and  which  could  not  be  mistaken  for  any  other  light.  The  new  light  more  than  meets 
all  these  requirements,  as  it  is  very  powerful,  and  placed  at  such  an  elevation  as  to 
command  a  view  of  the  entire  city  and  harbor.  It  is  illamioated  b}^  thirteen  large 
gas-jets.  As  in  former  years,  the  meteorological  committee,  the  Board  of  Trade,  Tug 
Association,  Capt.  E.  P.  Door,  Alonzo  Richmond,  and  many  other  prominent  institu- 
tioos  and  individuals,  remain  the  steadfast  friends  of  the  service,  and  stand  ready  to 
aid  in  its  advancement. 

Twenty-nine  cautionary  signals  have  been  displayed,  of  which  number 
thirteen  are  reported  as  justified  on  the  station  and  sixteen  not  justified. 
The  following  are  the  remarks  of  the  sergeant  in  charge  of  station  rela- 
tive to  the  display  of  these  signals: 

July  5, 1876. — Several  vessels  dragged  their  anchors  at  Toronto,  and  vessels  out  were 
damaged  in  canvas.  Bark  Canada  broke  from  her  fastenings  and  went  ashore  a.t  Port 
Colbome.  Two  men  were  struck  by  lightning  at  Elmira,  one  killed  and  the  other 
seriously  injured.  Schooners  Wm.  Hunter  and  Dunford  had  their  stems  injured.  A 
yacht  was  seen  to  upset  off  Oakville,  Out. ;  sea  so  high  that  no  assistance  could  be 
rendered,  and  all  on  board  are  supposed  to  be  lost.  Schooner  New  Dominion  lost  her 
bulwarks.  The  trains  passing  over  the  Falls  Branch  of  Central  Railroad  were  drenched, 
the  waves  passing  clear  over  the  cars.  At  Buffalo  the  water  rose  over  the  docks,  and 
sabmerged  cellars  and  basements  in  the  lower  part  of  the  city.  The  canal  was  over- 
flowed and  washed  out  Two  boys  were  injured  by  flying  lumber.  The  water  broke 
over  the  outer  breakwater  in  hnge  waves,  sending  spray  Bfiy  or  more  feet  high. 

July  27  and  28, 1876. — Heavy  winds  reported  on  the  lake. 

Augtut  25, 1876.— The  warning  was  favorably  regarded  by  all  classes  of  citizens. 
There  was  heavy  weather  on  the  lake^ 

September  17  and  18, 1876. — ^The  signal  was  considered  by  all  as  very  opportune,  and 
was  generaUy  heeded  by  mariners.  The  wind  blew  steadily  at  24  to  25  miles  per  hoar, 
ior  six  or  eight  hours,  and  nearly  two  inches  of  rain  fell. 

September  ''Z7  to  29, 1876. — ^There  was  undoubtedly  a  great  saving  of  life  and  property 
by  the  signals  of  the  27th  and  28th,  as  the  storm  is  known  to  have  been  severe  on  Lake 
Erie.  A  Targe  fleet  of  vessels  was  ready  to  leave  port  on  the  27th,  but  remained,  with 
a  few  exceptions ;  some  of  those  that  left  were  compelled  to  put  back.  The  regular 
line  of  propellers  did  not  leave  nntil  after  consulting  the  weather  reports  at  ofiSce. 
Visitors  to  the  office  were  very  numerous,  and  in  almost  every  case  acted  upon  the  ad- 
vice of  this  office  and  remained  in  port.  Very  few  vessels  left  port  while  the  signal 
remained  in  view,  although  some  of  them  were  at  considerable  daily  expense. 

October  ^  to  4, 1S76. — All  vessels  remained  in  port.  Lake  captains  who  visited  the 
office  daring  the  storm  state  that,  in  their  opinion,  the  Buffalo  signal  alone  was  the 
means  of  saving  many  vessels  from  partial  if  not  total  loss.  A  hearty  and  thankful 
appreciation  of  the  benefits  of  the  stormrwaming  is  evinced  by  aU  captains  and  own- 
ers of  vessels  in  this  city. 

2  SO 
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October  5  to  8, 1876.— A  fleet  of  barges  and  vessels  which  left  port  on  the  5th  Instant, 
were  all  driven  b^k,  excepting  one,  and  regained  the  harbor  with  moch  difficulty. 
The  gale  was  extremely  severe,  and  bat  for  the  timely  warning  most  have  caused  a 
great  loss  of  life  and  property.  The  mate  of  the  schooner  Zach  Chandler  blown 
overboard  and  drowned.  Daring  the  past  two  days  of  the  storm  the  office  has  been 
besieged  with  lake  captains  and  owners  of  vessels.  They  all  profess  the  most  implicit 
confidence  in  the  storm- warnings,  and  were  profose  in  their  expressions  ot  thankfal- 
ness  and  obligations  to  the  service. 

October  9  and  10, 1876. — Qale  very  severe  on  the  lake.  All  vessels  remained  in  port 
on  account  of  signal  and  thereby  escaped  great  loss.  Many  vessels  which  went  oot 
before  the  gale  were  driven  back  and  one  went  ashore.  Lake-men  extremely  grateful 
for  the  warning. 

October  16  and  17, 1876. — Most  severe  blow  of  the  season,  lasting  24  hours,  with  an 
average  of  30  miles  per  honr. 

November  2  and  3, 1876. — Storm  very  severe.  All  vessels  remained  in  port  and  es- 
caped the  gale,  except  one ;  she  was  driven  back.  Thedisplay  undoubtedly  prevented 
much  loss  of  property.    No  disasters,  as  far  as  known. 

November  22  and  23,  1876. — The  gale  was  accompanied  by  rain,  snow,  and  sleet.  No 
damage  to  shipping  reported,  the  vessels  in  the  harbor  having  had  ample  warning  of 
the  approach  ot  the  storm.  Several  vessels  that  were  out  had  great  difficulty  in  get- 
ting into  port.  The  Buffalo  Advertiser  of  November  22,  1876,  says :  **  Prom  all  ac- 
counts, the  gale  of  the  past  few  days  was  one  of  the  severest  felc  upon  the  Atlantic 
coast  for  many  years.  Thns  far  the  reports  of  disasters  have  not  come  up  to  expecta- 
tions.'* 

December  1  and  2, 1876. — ^The  snow-storm  and  low  teinperatare  accompanying  the 
wind  made  navigation  very  dangerous.    No  vessels  left  port  during  the  display. 

December  8  to  10,  1876.— No  damage  to  shipping ;  all  vessels  laid  np  for  the  winter. 

December  14  to  16, 1876. — No  disasters.  No  vessels  were  out.  A  velocity  of  60  miles 
in  gusts  of  a  few  minutes'  doration. 

December  17  and  18, 1876. — Harbor  and  lake  irozen. 

January  13  and  14, 1877.— Trains  stopped  on  the  railroads. 

March  31  to  April  2, 1877. — Navigation  not  yet  opened. 

Agril  8  to  10,  1877. — Mnch  comment  was  made  on  the  low  velocity  of  wind  here 
whut)  such  high  ones  prevailed  at  nearly  all  points  on  the  lake  during  this  storm. 

Awril  19  and  20, 1H77. — ^No  vessels  left  port.    No  ice  at  this  end  of  the  lake. 

April  27  to  29,  1877. — On  28th,  several  steam-vessels  left  port. 

June  5  and  6, 1877. — A  northeast  wind  is  favorable  for  vessels  leaving  port ;  several 
left  daring  the  display. 

June  9  and  10, 1877. — Mate  blown  overboard  from  barge  Lathrop.  Schooner  Gari- 
baldi was  blown  against  pier  as  she  was  entering  the  river  and  lost  her  Jib-boom.  A 
heavy  iron  railing  was  blown  from  roof  of  the  Washington  Hotel.  Gale  very  severe 
on  the  lake. 

June  30  to  July  2, 1877 — Heavy  squall  on  the  1st  instant,  with  rain,  thunder,  and  light- 
ning.    No  vessels  left  port ;  even  the  regular  passenger  propellers  remained  inside. 

Referring  to  the  storm  of  November  22,  23,  1876«  the  Commercial  Advertiser  of 
November  22, 1876,  remarks  as  follows : 

'*  The  signal  flag  has  warned  those  interested  in  lake  navigation  in  due  time.  Mill- 
ions of  dollars'  worth  of  property  are  saved  every  year  by  the  display  oi  that  piece  of 
red  bunting." 

PUBLICATIONS. 

Number  of  Farmer's  Bulletins  issned  daring  the  year  ending  June  30, 1877....  91, 978 

Number  of  Bulletins  (manifold)  issued  during  the  year  endmg  June  30, 1877..  7, 964 

Number  of  Local  Reports  issned  dnring  the  year  ending  June  30, 1877 1, 626 

Number  of  Form  22  issued  dnring  the  year  ending  June  30, 1877 85 

Total 101,653 

BUELINGTON,  IOWA. 
[Official  number  J  122.  J 

Latitude 40^49' 

Longitude 91^07' 

Corporal  Henry  Peuny  witt  was  relieved  July  ll,  1876,  for  discharge. 
Sergeant  F.  W.  Conrad  was  assigned  July  11, 1876,  and  relieved  Novem- 
ber 7, 1876,  for  discbarge.    Private  James  Kenealy  was  assigned  No- 
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yember  7, 1876,  aud  transferred  May  17,  1877,  to  Galveston,  Tex.  Cor- 
poral £.  D.  McKenna  was  assigned  May  17,  1877,  and  continues  in 
charge.  One  hundred  and  fifty  po8t-o£Bces  have  been  supplied  with 
Farmers'  Bulletins  from  this  station.  The  office  was  not  inspected  during 
the  year.    Meteorological  reports  are  not  received  from  this  station. 

PUBLICATIONS. 
Namber  of  Farmers'  Bnlletins  issued  during  the  year  endiug  June 30, 1877 ....  49, 645 

BURLINGTON,  VERMONT. 
[Offlcial  number y  45.] 

Latitude 44°  29' 

Longitude 73°  15' 

Mean  barometer  for  the  year  ending  June  30,  1877 29.971 

Mean  temperature  for  the  year  ending  June  30, 1877 • 45^.9 

Amount  ot  rain-fall  for  the  year  ending  June  30, 1877 24.78  inches 

Sergeant  Wylljs  A.  Chapman  was  relieved  March  7,  1877,  tor  dis- 
charge, and  Sergeant  J.  F.  Tenney  assigned  to  this  station.  No  change 
has  been  made  in  location  of  office  or  position  of  instrameuts  since  last 
report.  Only  local  reports  are  published  at  this  station.  The  station 
was  inspected  in  Jaly,  1876,  and  June,  1877,  and  was  found  to  be  in 
good  condition. 

CAIRO,  ILLINOIS. 

[Offlcial  numbeTj  53.] 

Latitude 37^00' 

Longitude 87^12' 

Mean  barometer  for  the  year  ending  June  30, 1877 , 30.055 

Mean  temperature  for  the  year  ending  June  30, 1877 , 56^.2 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877 ,.  29.92  inches. 

Sergeant  J.  M.  Watson  remains  in  charge  of  station.  Private  S.  B. 
Lam  was  relieved  November  3, 1876,  for  insubordination.  Private  P. 
O.  Gatbrie  was  assigned  to  station  November  3,  1876.  The  station  was 
inspected  in  September,  1876,  and  March,  1877,  and  found  to  be  in  good 
condition.  No  change  has  been  made  in  the  location  of  office,  elevation 
of  instruments,  or  in  number  of  reports  received  since  last  report.  The 
sergeant  reports  that  great  interest  is  taken  in  the  service,  and  that 
the  reports  are  studied  very  closely  by  the  merchants  and  river-men. 
Highest  water  in  river,  40  feet  7  inches,  April  14, 1877  j  lowest  water, 
0  feet  3  inches,  December  30, 1876 — measurements  made  from  low-water 
mark  of  December,  1871. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1877..  5, 501 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1877 657 

Number  of  Form  22  issued  during  the  year  ending  June  30,  1877 77 

Number  of  Form  26  issued  during  the  year  ending  June  30, 1877 4, 697 

Total 10,932 

CAPE  HBNET,  VIRGINIA. 
[Official  number  J 118.] 

Latitude 36^56^ 

Longitude 76o  OO' 

Mean  barometer  for  the  year  ending  June  30, 1877 30.022 

Mean  temperature  for  the  year  ending  Jane  30, 1877 56^.9 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877 63.83  inches. 

Sergeant  William  Stein  was  ordered  to  Fort  Monroe,  Yirginia,  December 
7, 1876,  for  discharge ;  discharged,  re-enlisted,  promoted  to  be  sergeant, 
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and  reassigned  December  22, 1876;  transferred  May  18, 1877,  to  Norfolk, 
Ya.  Sergeant  B.  J.  Bell  was  assigned  May  18,1877,  and  remains  in  charge 
of  station.  Sergeant  H.  B.  Bodgers  was  assigned  l^ecember  13, 1876,  as 
assistant;  transferred  May  21, 1877,  to  Bed  Bluff,  Gal.  One  assistant 
is  on  duty  at  this  station.  Sergeant  Stein  distingaished  himself  for  at- 
tention to  and  faithful  performance  of  dutj  at  his  station,  and  was  com- 
plimented by  the  Chief  Signal-Officer  in  a  telegram  dated  March  27, 
1877. 

No  changes  have  taken  place  in  the  location  of  office  and  instruments 
since  last  report.  The  reporting  of  vessels  passing  the  capes  has  con- 
tinued. 

The  station  has  not  been  inspected  formally  since  last  report. 

Sixty-two  cautionary  signals  were  displayed  during  the  year,  of  which 
numbers  the  sergeant  reports  thirty-eight  justified  and  twenty -four  not 
justified,  and  makes  the  following  remarks  relative  to  the  display : 

Sq^temher  16  to  18,  1H76. — Schoooer  Aona  W.  Barker  driven  ashore  eighteen  miles 
Bonth  of  station.  Telegraph-line  down  south  of  station ;  was  prostrated  at  several 
places  for  two  or  three  miles. 

December  8  to  10,  1876. — The  anemometer  was  carried  away  on  the  9th  instant. 
Serions  damage  was  done  by  nfkle  to  schooner  Fanny  K.  Shaw,  ashore  near  station. 

January  15  and  16, 1877. — Italian  bark  Silla  ran  ashore  opposite  station  daring  heavy 
fog  prevailing  in  the  night. 

January  17  and  18,  1H77. — Italian  bark  Carpioni  ran  ashore  twenty  miles  south  of 
station  during  the  prevailing  fog. 

March  21  to  23,  1877. — English  ship  Winchester,  from  Liverpool,  in  ballast,  bonnd  to 
Norfolk,  went  ashore  daring  foggy  weather  preceding  the  storm ;  unusually  heavy  sea, 
on  account  of  which  the  surf-l&at  of  life-saving  station  No.  1  was  driven  back  twice 
while  attempting  to  board  the  stranded  vessel.    No  lives  lost. 

March  24  io  29, 1877.— On  the  morning  of  the  26th  instant,  during  a  heavy  fog,  the 
Norwegian  bark  Pantzer,  and  Italian  barks  Monte  Tabor  and  Franceshino,  all  in  bal- 
last, bound  for  Baltimore,  ran  ashore  within  a  mile  of  ea  -h  other,  near  the  station. 
Bark  Pantzer  proved  a  total  loss ;  bark  Francesbino  got  afloat  the  same  evening ;  the 
bark  Mont'C  Tabor  remains  aground.    No  lives  lost. 

A  full  rei)ort  of  this  storm  will  be  found  in  a  special  paper. 

April  8  to  11,  1877. — Anemometer-cups  blown  off.  Numerous  marine  disasters  re- 
ported on  the  coast.  No  particulars  can  be  ascertained.  The  sea  was  the  highest  for 
many  years  and  very  destructive,  washing  away  the  sea-coast  telegraph-line  for  miles 
in  several  places. 

As  in  previous  reports,  I  have  to  mention  a^ain  an  instance  where  thi4  telegraph- 
line  has  been  of  immediate  benefit  to  the  shipping  intercMt.  On  December  7,  the 
schooner  Fannie  K.  Shaw,  from  Saint  Mary's,  Georgia,  and  bound  to  Baltimore,  with 
lumber,  ran  ashore  opposite  this  station,  and  by  means  of  telegraphic  communication, 
assistance  could  be  promptly  secured,  whereby  the  schooner  was  got  afloat  a  few 
days  after. 

CAPE  MAY,  NEW  JERSEY. 
[Official  number  J  54.] 

Latitude 380  56' 

Longitude 740  58* 

Mean  barometerfor  the  year  ending  June  30, 1877 30.016 

Mean  temperature  for  the  year  ending  June  30,  1877 53o  1 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877 43.82  inches. 

Sergeant  Townsend  coDtinaes  io  charge  of  tbe  station,  and  has  given 
fall  satisfaction.  Sergeant  J.  E.  Williams  was  temporarily  assigned 
daring  absence  of  Sergeant  Townsend.  Sergeant  M.  M.  Sickler  was 
assigned  December  13, 1876,  as  assistant;  transferred  May  21,  1877,  to 
Los  Angeles,  Cal.  One  assistant  is  on  daty  at  this  station.  Ko  changes 
have  taiken  place  in  the  location  of  office  or  instraments  since  my  last 
semiannaal  report.  The  telegraph-line  was  reinsulated  between  Cape 
May  and  Atlantic  City  by  Sergeant  T.  F.  Townsend  and  Privates  Thomas 
Gleary  and  T.  B.  Harrison  daring  the  month  of  May.    From  and  after 
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May  29,  all  vessels  passing  the  station,  whose  names  conld  be  ascertained, 
havA  been  reported  to  the  Chief  Signal-Officer.  The  same  public  inter- 
est prevails  in  the  service,  and  its  benefits  are  appreciated. 

Seventy-one  caationary  signals  were  displayed  at  this  station  daring 
the  year,  of  which  namber  fifty-two  were  reported  as  justified,  and  nine- 
teen not  justified.  Sergeant  Townsend  makes  the  following  remarks 
relative  to  the  display  of  some  of  these  signals : 

S^tember  10  and  11, 1876. — Vessels  took  warning,  secnred  a  harbor,  and  remained 
during  the  display  of  signals. 

September  16  and  18, 1876.— The  schooner  Thomas  J.  Lancaster  driven  ashore.  Sev- 
eral houses  at  Cape  May  City  badly  damaged.  Trees  were  broken  and  nprooted 
throughout  the  country.  Some  farms  along  the  Delaware  River  w(*re  reported  com- 
pletely inundated,  and' the  water  over  the  first  floors  of  dwellings.  Pilots  report  con- 
siderable damage  to  shipping  up  the  Delaware  from  dragging  of  anchors,  &.c.  From 
the  timely  warnings  given  by  the  signal  service  and  length  of  threatening  weather 
previoos  to  storm,  most  vessels  were  enabled  to  find  a  harbor  or  obtain  an  offing, 
which  will  account  for  the  few  shipwrecks  iJong  the  coast.  A  large  portion  of  the 
roof  of  Congress  Hall  Hotel  was  lifted  in  the  air  and  carried  about  200  yards,  when  it 
dropped  on  and  completely  demolished  the  greater  portion  of  a  double  cottage. 

yojxmber  18  to  21, 1876.---6ale  very  severe  and  the  tide  very  high,  doing  considera- 
ble damage  to  improvements  along  sea-front.    No  damage  to  shipping  as  far  as  known. 

CHARLESTON,  SOUTH  CAROLINA. 
[Official  number^  21.] 

Latitude 32°  45' 

Longitude 79°  65'' 

Mean  barometer  for  the  year  ending  June  30,  1877 30.065 

Mean  temperatare  for  the  year  ending  Jnne  30,  1877 64^.9 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877 92.42  inches. 

Sergeant  McOauran  remains  in  charge  of  station  and  has  performed 
all  his  duties  in  a  satisfactory  manner.  Private  E.  H.  Woods  was  re- 
lieved August  5, 1876,  for  discharge,  and  Private  J.  B.  Pleasants  was 
assigned  to  the  station.  Twenty  cautionary  signals  have  been  displayed 
during  the  year,  of  which  number  the  sergeant  reports  eight  justified 
and  twelve  not  justified.  The  following  are  extracts  from  the  semi- 
annual report  from  this  station  relative  to  the  display  of  these  signals : 

September  16  and  17, 1876. — ^The  steamship  Virginia,  which  left  port  after  signal  was 
hoisted,  did  not  attempt  to  cross  the  har ;  many  seamen  visited  the  office. 

Frees  item,  from  the  News  and  Courier  of  September  18, 1876 :  **  On  Saturday  morning 
the  storm-signal  was  displayed  at  the  signal-office,  and  the  prediction  was  verified.'' 

October  19  to  21, 1876. — During  the  display  nine  and  a  half  inches  of  rain  fell  in  twenty- 
fonr  boars — ^the  heaviest  known  for  years. 

December  24  and  25, 1876. — Many  persons  connected  with  the  coast-lines  visited  the 
office. 

December  29  and  30, 1876.~The  British  burk  Disco,  freight-laden,  which  left  on  the 
29th,  while  the  signal  was  flying,  stranded  on  the  bar  in  going  out. 

January  1  and  2, 1877. — Heavy  rain  fell,  flooding  many  places,  and  a  heavy  sea  is  re- 

Sorted  outside.  Two  of  the  crew  of  the  United  States  revenue  cutter  Moccasin  were 
rowned  while  attempting  to  rescue  crew  of  the  British  bark  Disco. 

Jannary  8  and  9, 1877.— Several  vessels  remained  in  port  on  account  of  the  display. 

March  8  and  9,  ih77. — ^A  ferry-steamer  on  the  Ashley  River  was  damaged ;  also,  trees 
were  blown  down. 

April  8  and  9, 1877. — Many  seamen  visited  the  office  and  no  vesseU  left  port.  Thun- 
der and  violent  rain  accompanied  the  gale. 

April  12  to  14,  1877. — ^The  city  suffered  greatly  from  the  high  tide  produced  by  the 
heavy  northeast  gale.  Injury  to  shipping  comparatively  small;  much  damage  to  small 
crafts.  Damage  to  vessels,  wharves,  and  through  the  city  estimated  between  $60,000 
and  $100,000.  The  loss  to  plantations  along  coast  and  rivers,  by  wind  and  inundation, 
said  to  be  great. 

The  press  give  the  reports  as  liberal  space  as  circumstances  allow.    Weekly  and 
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monthly  extracts  are  published  regularly,  as  also  items  from  the  daily  bulletin  and 
Weekly  Weather  Chrooicle.  From  the  latter  are  published  the  condition  of  the  rivers 
and  the  weekly  rain-fall  for  the  different  districts,  thus  giving  much  valuable  informa- 
tion to  the  great  mass  of  the  people,  by  many  of  whom  such  reports  are  eagerly  sought. 
In  addition  to  the  benefits  derived  from  the  reports  and  the  distribution  of  much  val- 
uable information,  the  office  is  found  to  be  useful  to  both  citizens  and  seamen  for  the 
purpose  of  serving  as  a  standard  for  the  comparison  and  correction  of  instruments.  The 
people  generally  take  much  interest  in  the  weather  reports. 

PUBLICATIONS. 

Number  of  Balletins  (manifold)  issued  during  the  year  ending  June  30, 1877 ....  6, 538 

Nnmber  of  Local  Reports  issned  during  the  year  ending  Jane  30, 1877 489 

Number  of  Form  15  (manifold)  issued  daring  the  year  ending  June  30, 1877  ....  1, 560 

Number  of  Form  22  issued  during  the  year  ending  June  30, 1877 44 

Total 8,631 

OHBYBNNE,  WYOMING  TEERITOEY. 
[Official  number^  68.] 

Latitude 41°  12' 

Longitude 104^  42' 

Mean  barometer  for  the  year  ending  Jane  30,  1877 29.940 

Mean  temperature  for  the  year  ending  June  30,1877 45^.0 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877 7.52  inches. 

No  change  has  been  made  in  the  location  of  office  since  last  report. 
Sergeant  A.  G.  Dobbins  remains  in  charge  of  the  station. 

PUBLICATIONS. 

Number  of  bulletins  (manifold)  issued  during  the  year  endingJune  30, 1877  ...  1, 887 
Number  of  Form  22  issued  daring  the  year  ending  June  30, 1877. 21 

Total 1,908 

CHICAGO,  ILLINOIS. 
[Offi^sial  number  J  37.] 

Latitude 41°  52' 

Longitude 870  35' 

Mean  barometer  for  the  year  ending  June  30, 1877 29.990 

Mean  temperature  for  the  year  ending  June  30, 1877 ^7^.8 

Amount  or  rain-fall  for  the  year  ending  June  30, 1877 33.05  inches. 

Sergeant  C.  E.  Brinsmade  remains  in  charge  of  the  station,  and  has 
given  satisfaction.  One  assistant  was  relieved  Jnly  27,  a  reduction  in 
the  working  force  of  the  larger  stations  having  been  rendered  necessary 
on  account  of  the  general  redaction  in  the  service.  Private  G.  H.  Baker 
was  discharged  Jane  30, 1877.  A  civilian  printer  is  employed  at  this 
station. 

"So  change  has  been  made  in  the  location  of  the  office  or  position  of 
instruments  since  the  date  of  last  report.  The  location  of  the  large  sig- 
naMantern  was  changed  from  the  Central  Hotel  bailding  to  the  Expo- 
sition building  on  March  28,  in  accordance  with  instructions  received 
from  the  office  of  the  Chief  Signal-Officer,  and  signals  have  been  dis- 
played from  that  point  since  that  date. 

The  following  extracts  are  taken  from  the  semiannual  report  of  the 
sergeant: 

The  practical  closing  of  navigation  occurred  December  1, 1876|  the  insurance  com- 
panies declining  to  take  risks  aftor  this  date. 
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• 

The  opening  of  naYif;ation  occurred  on  the  20th  of  Apri],  the  propeller  Concord 
forcini;  her  way  throagb  the  ice  in  the  Straits  of  Macinac  on  that  date. 

The  propellers  St.  Lawrence  and  Albans  arrived  Ht  this  port  on  the  36th  of  the 
same  months  being  the  first  boats  from  the  Lower  Lakes  this  season,  bnt  sail'>ng-ve8- 
sels  were  detainea  at  the  Straits  for  several  weeks  after  that  date,  on  account  of  the 
ice-blockade,  which  lasted  nnusnally  long  this  spring.  This  ofiSce  has  been  frequently 
called  npon  during  the  past  six  months  for  back  data  and  other  meteorological  statistics. 
The  interest  of  the  public  in  the  service  still  continues,  and  nearly  all  classes  receive 
some  benefit  from  the  same,  the  most  noted  of  which  are  the  grain  and  pioduce  dealers 
and  shippers.  Shippers  of  fruit  and  other  articles  liable  to  be  injured  by  a  sudden 
change  of  temperature  give  freqnent  calls  to  this  office  for  information. 

The  lighting  of  the  street-lamps  in  accordance  with  the  weather  reports,  referred  to 
in  last  report,  has  been  continued  through  the  past  six  months,  and  has  proved  to  be  a 
decided  success,  and  also  the  mtans  of  saving  a  large  amount  of  money  for  the  city. 

The  mailing  to  the  various  post-offices  of  the  Farmers'  Bnlletiu  has  been  continued 
without  interruption.  The  number  of  officers  now  on  the  list  and  supplied  with  the 
Bulletin  is  64U.  The  various  post-office  officials  continue  to  do  all  in  their  power  to 
facilitate  the  prompt  transmission  of  these  reports. 

Thirty-six  cautionary  signals  have  been  displayed,  of  which  number  eleven  are 
reported  as  justified,  and  twenty-five  as  not  justified  at  the  station. 

The  following  notes  relative  to  the  display  of  these  signals  is  taken  from  the  abstract 
of  Monthly  Journal : 

September  5  and  6, 1876. — Several  vessels  have  arrived  in  a  damaged  condition,  and 
report  a  severe  southeast  gale.  The  schooner  Dolphin  was  driven  ashore  at  Racine, 
and  is  a  total  wreck. 

October  5  to  7, 1H76. — Numerous  minor  disasters  have  been  reported. 

Havember  0  to  7,  1876. — But  few  vessels  left  port  during  the  display,  and  several 
arrived  in  a  damaged  condition.  The  schooner  Kate  Howard  wa6  beached  at  Saint 
Joseph,  Mich.,  in  endeavoring  to  make  that  port. 

November  30  and  December  1,  1876. — Very  rough  on  the  lake ;  vessels  coming  in  are 
covered  with  ice.    Two  or  three  vessels  left  hart>or,  but  were  compelled  to  return. 

Daxmber  8  and  9, 1876. — ^The  storm  was  very  severe  on  the  lake ;  there  being  several 
vessels  due  at  this  port,  fears  are  entertained  for  their  safety.  No  vessels  left  port,  as 
the  river  being  frozen  over  prevents  either  entrance  or  exit. 

December  12  and  13, 1876. — Navigation  closed  for  the  winter. 

April  19  and  20, 1877. — On  the  lake,  severe  wind,  heavy  sea,  and  dense  fog.  Bat  one 
sailing-veesel  left  port :  several  ventured  out,  but  returned  again.  Schooner  Mary 
lost  a  portion  of  her  deck-load ;  also  schooner  Fairy.  Schooner  Albatross  shifted  her 
deck-load  and  became  water-logged,  bnt  reached  port. 

Map  20  to  23,  1877.— Number  of  vessels  arrived  in  a  slightly  damaged  condition.  The 
scow  schooner  Cbanin,  which  had  been  leaking,  shipped  several  heavy  seas  and  sank 
as  she  reached  the  North  Pier,  near  mouth  of  river. 

Jane  25, 1877. — A  severe  storm,  lasting  about  fifteen  minutes,  doing  considerable 
damage  to  trees,  windows,  vessels  in  harbor.  &o. 

June  29  to  Juljf  1, 1877. — ^No  casualties  in  vicinity.  A  tornado  passed  over  central 
Indiana  and  Ohio  on  the  night  of  the  30th  ultimo,  causing  great  loss  of  life  and 
property. 

The  Station  was  inspected  in  October,  1876,  and  was  found  iu  good 
condition. 

PUBLICATIONS. 

Number  of  Farmers'  Bulletins  issued  during  the  year  ending  June  30, 1877 ....  206, 730 
Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1877..      9, 092 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1877 1, 921 

Number  of  Form  22  issued  during  the  year  ending  June  30, 1877 132 

Total 217,875 

OAPE  HATTEBAS,  NOETH  OAEOLINA. 

[Official  number  J 123.] 

Latitude .35oi4' 

Longitude 75^30' 

Mean  barometer  for  the  year  endiuf^  June  30, 1877 29.976 

Mean  temperature  for  the  year  ending  June  30^  1877 59^.8 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877 89.44  inches. 

Sergeant  G.  Onslow  was  transferred,  April  3, 1877,  to  office  of  Chief 
Signal  Officer,  and  relieved  by  Sergeant  H.  Frej,  who  remains  in  charge. 
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• 


One  assistant  was  transferred  to  another  station.  An  assistant  is  on 
daty  as  repairman.  The  repair-section  is  the  same  as  at  last  report. 
In  the  severe  storm  of  September  15, 1876,  the  width  of  Oregon  Inlet 
was  increased,  and  the  cable  at  that  point  was  washed  away.  While 
awaiting  the  arrival  of  a  new  cable,  signal  stations  were  established 
and  communication  kept  up  by  means  of  flag  and  torch  signals,  from 
January  1,  1877,  to  April  8.  The  line  between  Cape  Henry  and  Kitty- 
hawk,  N.  C,  was  prostrated,  several  hundred  i)ole8  and  miles  of  wire 
being  washed  away.  At  this  date  a  working  party,  under  command 
of  Lieutenant  Tingle,  is  repairing  the  line,  and  every  effort  is  being 
made  to  render  communication  with  this  important  point  secure  from 
interruption.  No  change  has  been  made  in  location  of  office  since  last 
report.    The  office  was  not  formally  inspected  during  the  year. 

Twenty-nine  cautionary  signals  were  displayed  at  this  station,  of 
which  number  twenty-two  were  reported  justified  and  seven  not  justified 
at  the  station.  The  following  extracts  are  made  from  the  semi-annual 
reports  of  the  sergeant : 

It  is  impossible  to  ascertain  of  any  direct  benefits  derived  from  tbe  display  of  cau- 
tionary signals,  for  wben  observed  vessels  are  always  ontside.  Tbe  damages  wbioh 
are  known  to  bave  resulted  from  tbese  storms  are  as  follows :  Scbooner  Ann  J.  Langb- 
lin  sunk  at  Hatteras  Inlet,  Marcb  16,  1877.  Capt.  Henry  Waker  made  use  of  tbe 
United  States  coast  line  to  inform  tbe  owners  and  insurance  company  of  tbe  disaster, 
and  to  get  instrudtious,  wbicb  were  promptly  received  and  tbe  vessel  saved.  Tbe 
scbooner  A.  J.  Bently  put  in  to  Hatt-eras  Inlet  in  a  leaking  condition  and  witb  a  sick 
crew,  Marcb  30, 1877.  Capt.  H.  8.  WiUiams,  tbrougb  tbe  United  States  coast  line,  was 
enabled  to  adjust  all  bis  business  witb  tbe  owners,  and  again  get  under  way. 


1 


CAPE  LOOKOUT,  NORTH  CAROLINA. 
[Official  number^  136.] 

Latitude - 34°  36' 

Longitude 76^36' 

Mean  baron>eter  for  tbe  year  ending  June  30.  1H77 130.057 

Mean  temperature  for  tbe  year  ending  June  30,  1877 f 55^  .0 

Amount  of  rain-fall  for  tbe  year  ending  June  30,  1877 *70.94  inches. 

Sergeant  E.  F.  Brady  was  transferred  June  30,  1877,  to  Keokak, 
Iowa.  Sergeant  P.  Belville  was  placed  in  charge  June  30*  1877.  Pri- 
vate T.  Jones,  the  repair-man  at  this  station,  was  detailed  on  temporary 
duty,  with  repair-party  under  First  Lieut.  C.  A.  Booth,  since  January 
17,  1877. 

The  sea-coast  telegraph-line  was  in  good  working  order  to  Cape  Look- 
out until  September  15, 1876,  since  which  date  no  direct  telegraphic  com- 
munication has  been  had  with  the  office  of  the  Chief  Signal-Officer. 
The  meteorological  observations  have  been  continued  and  forwarded, 
by  mail,  to  the  office  of  the  Chief  Signal-Officer.  The  office  has  not 
been  regularly  inspected  during  the  year. 

CINCINNATI,  OHIO. 
[Offi^cial  number  65. J 

Latitude 39°  6' 

Longitude 84°  26' 

Mean  barometer  for  tbe  year  ending  June  30, 1877 129,978 

Mean  temperature  for  tbe  year  ending  June  30,  1877 t54°.2 

Amount  of  rain-fall  during  tbe  year  ending  June  30,  1877 41.75  incbea 

Sergeant  S.  S.  Bassler  remains  in  charge  of  this  station,  and  has  per- 
formed all  duties  to  the  satisfaction  of  this  office.    His  standing  in  the 

*  Record  of  eleven  moutbs  only.    All  tbe  tbermometers  at  station  baving  been  broken 
by  tbe  storm  of  September,  1876,  tbe  continuous  record  for  tbat  montb  was  lost. 
t  Mean  of  30  days  only  in  May,  1877. 
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comtnnnity  is  excellent,  as  is  shown  by  his  having  been  elected  carator 
of  meteorology  in  the  Society  of  Natural  History,  and  invited  by  the 
directors  of  the  Cincinnati  University  to  give  instructions  in  meteorology 
as  part  of  the  regular  course  of  instruction  in  that  institution. 

Private  J.  B.  Pleasants  was  relieved  July  27, 1876,  owing  to  reduction 
of  force. 

Private  B.  B.  Herman  was  promoted  to  corporal,  and  transferred  May 
21, 1877,  to  Visalia,  Cal. 

One  assistant  was  discharged  from  the  service  for  drunkenness  and 
neglect  of  duty.  There  are  three  assistants  and  a  civilian  printer  on 
duty  at  this  station.  No  change  has  been  made  in  location  of  office  or 
instruments  since  last  report.  The  local  interest  in  the  service  con* 
tinues.  The  press  devotes  liberal  space  to  the  meteorological  reports, 
and  frequent  favorable  comments  are  made. 

The  following  extracts  are  made  from  the  semi-annual  report  of  the 
sergeant : 

The  office  is  freqoently  viBited  and  the  records  consulted.  Subpodnas  to  produce  the 
records  in  court  as  evidence  are  not  unfrequent,  and  verdicts  have,  in  several  instanceS| 
been  rendered  in  accordance  with  the  evidence  furuishecl  by  our  records.  The  press 
is  growing  more  and  more  favorable,  and  is  in  no  way  niggardly  in  giving  space,  and 
in  some  cases  incurring  considerable  expense  in  the  publication  of  weather  reports. 

The  public  interest  finds  expression  in'  the  remarks  of  Col.  S.  D.  Maxwell,  the  effi- 
cient superintendent  of  the  Merchants*  Exchange,  in  his  recent  annual  report  of  the 
Cincinnati  Chamber  of  Commerce,  which  I  take  leave  to  quote :  "  It  should  be  observed 
that  the  work  of  the  Signal  Service,  on  account  of  a  reduction  in  the  appropriation 
made  by  Congress,  has  not  been  as  complete  as  the  demand  of  commerce  warrants. 
Each  year  demonstrates  more  clearly  the  value  of  the  work  of  the  Signal  Service.  What 
it  may  yet  accomplish  for  commerce  and  agriculture  and  navigation,  as  its  observa- 
tions reach  through  larger  periods,  and  its  ^ts  for  deduction  accumulate,  may  ulti- 
mately be  as  astounding  as  the  present  daily  probabilities  of  the  weather  are  accurate 
and  valuable.  Such  a  work,  combining  science  with  the  most  practical  walks  of  life, 
appeals  to  the  government  for  generous  support  at  all  times.'' 

High  water  in  the  Ohio,  53  feet  8  inches,  occurred  January  20, 1877, 
aud  low  water,  6  feet  3  inches,  September  4, 1876. 

This  station  was  iuspected  in  February,  1877,  and  found  in  excellent 
condition.    Five  hundred  aud  fifty-seven  post-offices  have  been  supplied 

with  the  Farmers'  Bulletin  from  this  station. 

« 

PUBLICATIONS. 

Number  of  Farmers'  Bulletins  issued  during  the  year  ending  June  30, 1877 ....  166, 206 
Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1877..      6, 831 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1877 1, 039 

Number  of  Form  15  (maniforld)  issued  during  the  year  ending  June  30, 1877  .      1, 258 

Number  of  Form  22  issued  during  the  year  ending  June  30,  1877 153 

Number  of  Form  26  issued  during  the  year  ending  June  30, 1877 2, 793 

Total 178,280 

CLEVELAND,  OHIO, 
[Official  number^  34.] 

Latitude .* 41°  SO' 

Longitude 81°  47' 

Mean  barometer  for  the  year  ending  June  30, 1877 30.016 

Mean  temperature  for  the  year  ending  June  30, 1877 47^.4 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877.... 38.07  inches. 

» 

Sergeant  Will  Stromberger  was  relieved  (September  8, 1876,  for  miscon- 
duct.   Sergeant  Qeorge  Prender  was  assigned  September  8, 1876,  and 
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remains  in  charge.  Sergeant  L.  M.  Dey  was  temporarily  assigned  May 
14, 1877,  (Inring  illness  of  Sergeant  Prender  and  bis  assistant,  Private 
Hancock.  Sergeant  Prender  was  taken  serioasly  ill  on  May  14, 1877, 
and  was  unfit  for  duty  until  June  9, 1877.  Private  Hancock  was  taken 
sick  May  9, 1877,  and  removed  to  hospital  May  26, 1877.  Mr.  J.  B.  King 
performed  station  duties  during  illness  of  Sergeant  Prender  and  Private 
Hancock,  until  the  arrival  of  Sergeant  Dey.  No  changes  have  been 
made  in  location  of  office  during  the  year.  The  station  was  inspected 
in  October,  1876,  and  found  in  fair  condition.  Thirty-three  cautionary 
signals  were  displayed  at  this  station  during  the  year,  of  which  numbeV 
twenty-one  are  reported  as  justified,  and  twelve  not  justified.  In  refer- 
ence to  some  of  these  displays,  the  sergeant  remarks  as  follows : 

October  5  to  7, 1676. — Signal  generally  heeded ,  and  everywhere  appreciated.  Unoan- 
ally  heavy  sea. 

November  22, 1876. — Owners  and  masters  called  at  the  ofiSce  and  decided  to  remain  in 
port. 

November  27  and  26, 1876. — Seamen  visiting  the  office  state  that  a  high  and  dangeroas 
wind  was  encountered  on  the  lake. 

November  30  to  December  2, 1676. — A  heavy  snow-storm  prevailed  on  the  lake.  No 
vessels  left  port  after  siffoal  was  hoisted.  An  unknown  schooner  was  sunk  fourteen  or 
fifteen  miles  north  of  Cleveland.  The  display  gave  much  satisfaction.  The  unknown 
schooner  reported  lost  was  the  S.  F.  Gale.  AH  hands  are  supposed  to  have  been  lost. 
The  schooner  W.  B.  Ogden,  after  battling  with  heavy  gales  for  three  days,  was  only 
saved  from  being  lost  by  the  revenue  steamer  Perry  coming  to  her  rescue. 

December  8  to  10, 1876. — ^Tbe  most  severe  storm  of  the  season.  Light  snow  fell,  and 
many  persons  were  frozen.  A  number  of  vessels  parted  their  ropes  and  chains.  The 
signal  was  heeded  without  exception.  Many  persons  called  at  tne  office  for  informa- 
tion that  had  friends  on  the  lake.    The  weather  was  intensely  cold. 

December  13, 1876. — Ufa  vessels  left  port ;  one  attempted  to  leave  but  was  forced  to 
return. 

December  14  to  15,  1876. — A  very  severe  storm ;  the  caution  had  good  effect.  The 
press  commented  favorably  on  the  display. 

December  15  to  16, 1876. — No  marine  disasters  have  been  reported,  but  much  damage 
was  done  in  the  city.    The  signal  was  heeded  by  those  interested. 

December  17  and  18,  1876. — Light  snow  fell,  and  the  broken  shore-ice  became  a  solid 
mass,  closing  navigation. 

March  31  to  April  2, 1877. — Rain  and  threatening  weather,  first  notable  lightning  this 
season.  A  schooner  attempted  to  go  out  and  was  driven  back  by  the  ice.  Navigation 
still  closed. 

April  27  to  29, 1877. — ^A  severe  squall,  accompanied  by  heavy  rain  and  large  hail- 
stones.   A  number  of  vessels  were  more  or  less  damaged. 

June  9  and  10,  1877. — ^No  vessels  are  reported  to  have  left  port.  Owners  visiting  the 
office  acknowledged  the  service  rendered. 

June  25, 1877. — The  damage  in  the  city  was  not  remarkable,  but  in  the  country  very 
severe. 

June  30,  July  1, 1877. — ^No  lake  disasters  reported ;  owners  and  masters  being  gov- 
erned by  the  official  warning ;  several  visited  the  office. 

The  following  extracts  are  made  from  the  semi-annaal  reports  of  the 
sergeant : 

Ice  on  the  lake  broke  up  for  the  last  time  on  March  31,  and  at  7.40  p.  m.  of  that  day 
the  first  cautionary  signal  of  the  season  was  hoisted. 

Navigation  was  not  fully  resumed  until  the  middle  of  April,  but  on  the  10th  of  that 
month  the  steamer  Northwest,  of  the  Cleveland  and  Detroit  line,  the  first  arrival, 
made  port  with  great  difficulty,  and  a  lighter  vessel  would  have  been  unable  to  plow 
through  the  ice. 

The  highest  wind  recorded  (forty  and  forty-eight  miles  per  hour)  occurred  on  April 

27  and  June  30,  rSbpectively,  both  of  which  were  anticipated  by  the  central  office  and 
timely  warning  of  their  approach  given  through  the  storm-signal. 

Complaint  was  made  on  one  occasion  that  the  signal  displayed  on  this  building 
oonld  not  be  seen  from  some  anchorages  in  the  harbor,  and  the  injuries  then  sustained 
by  one  of  the  vessels  (the  schooner  Trade  Wind)  were  attributed  to  this  defect.  With 
this  single  exception  the  several  displays  satisfied  all  concerned  and  doubtless  saved 
many  lives  and  much  property.  As  hitherto,  the  people  representing  both  capital  and 
labor,  engaged  in  lake  traae  and  navigation,  lend  their  full  support  to  the  service,  and 
take  frequent  occasion  to  testify  its  usefulness. 
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As  already  intimated,  the  medical  profession  continneto  leoeiTe  valaable  informa- 
tion from  the  ofiSoe,  and  a  report,  prepared  weelnly,  forms  a  part  of  the  health  officer's 
official  bnlletin. 

Since  my  last  report  was  rendered  I  have,  through  sabpoenas,  been  required  on  three 
occasions  to  appear  injthe  courts  of  law  as  a  witness,  with  certain  portions  of  the  offi- 
cial record. 

As  heretofore  the  press  sustains  the  service  in  each  ai^  every  particular. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1877. . .  7, 987 

Numberof  Local  Reports  issued  during  the  year  ending  June  30, 1877 1,420 

Number  of  Form  15  (lAanifold)  issued  during  the  year  ending  June  30,  1877.. .  6, 542 

Number  of  Form  S22  issued  during  the  year  ending  Jane  30, 1877 108 

Total 16,057 

COLORADO  SPRINGS,  COLORADO. 
[Official  number  y  109.] 

Latitude 38°  55' 

Longitude 104°  58* 

The  station  was  discontinaed  Jaly  31,  1876,  as  an  observing  and  re- 
porting station,  bat  was  continned  as  a  supply  station  to  Pike's  Peak. 

Sergeant  C.  M.  Hobbs  remains  in  charge  of  station  June  30,  1877,  his 
relief,  Sergeant  Black,  not  having  arrived  at  the  station.  Private  R. 
Strain  was  relieved  July  24, 1876,  owing  to  reduction  of  force.  Private 
J.  T.  CKeeife  was  relieved  October  10, 1876,  for  promotion.  Private  J. 
L.  Barret  was  assigned  October  11, 1876. 

CORSIOANA,  TEXAS. 
[Official  number^  107.] 

Latitude 3«o    5' 

Longitude 96°  30' 

Mean  barometer  for  the  year  ending  June  30, 1877 30.0^ 

Mean  temperature  for  the  year  ending  June  30, 1877 64^.0 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877 41.40  inches. 

Sergeant  J.  W.  Smith  has  remained  in  charge  during  the  year,  and  has 
performed  his  duties  faithfally. 

The  interest  manifested  by  the  citizens  is  steadily  increasing,  the  office 
being  often  visited  by  persons  for  information  concerning  the  weather. 

The  office  was  moved  July  29, 1876,  to  another  room  on  same  floor  of 
the  building  occupied  as  an  office.  No  change  was  made  in  elevation  of 
instruments. 

PUBLICATIONS. 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1877 31? 

Number  of  Form  22  issued  during  the  year  ending  June  30, 1877 44 

Total 356 

DAVENPOET,  IOWA. 

[Official  number y  51.] 

Latitude * 41°  32' 

Longitude 90°   38' 

Mean  barometer  for  the  year  ending  June  30, 1877 30.027 

Mean  temperature  for  the  year  endmg  June  30,  1877 48*^.1 

Amount  of  rain-fSEbll  for  the  year  ending  June  30, 1877 36.32  inches. 

Sergeant  B.  B.  Martin  remains  in  charge  of  the  station,  and  has  faith- 
fallj  performed  his  duties.    Private  B.  B.  Light  was  relieved  July  24, 
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1876,  no  assistant  replacing  him.  The  station  was  inspected  in  Octo- 
ber, 1876,  and  fonnd  in  excellent  order.  There  has  been  no  change  in 
the  location  of  the  office  or  instruments  since  last  report.  The  follow- 
ing extracts  are  made  from  the  semi-annaal  reports  of  the  sergeant : 

The  river  remained  frozen  from  January  1  to  February  21,  when  the  ice  f;ave  way, 
and  floating  ice  continued  to  obetruct  navi)2:ation  until  March  10,  when  the  river  was 
again  frozen,  and  remained  in  that  condition  until  March  18,  when  it  again  opened. 
Navigation  opened  March  30,  twenty -three  days  later  than  last  year. 

Highest  stage  of  water  during  vear  July  8, 10  feet  5  inches.  Lowest  stage  of  water, 
during  year  March  8, 2  feet  2  inches. 

The  public  interest  in  the  service  and  reports  continues  unabated. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June 30, 1877 6, 015 

Number  of  Form  22  issued  during  the  year  ending  June  30, 1877 55 

Number  of  Form  26  issued  during  the  year  ending  June  30, 1877 366 

Total 6.436 

DENVER,  COLORADO. 
[Offloi€U  numbeTy  76. J 

Latitude 39°  45' 

Longitude 4 105°  4' 

Mean  barometer  for  the  year  ending  June  30, 1877 ^ 29.992 

Mean  temperature  for  the  year  ending  June  30, 1877 49^.3 

Amount  of  rain-fall  for  the  year  ending  June  30,  1877 17.81  inches. 

No  change  has  been  made  in  the  working  force  daring  the  year,  nor 
in  location  of  office.  Sergeant  Barwick  remains  in  charge,  and  has 
given  satisfaction.  The  station  was  inspected  in  December,  1876,  and 
was  found  in  good  condition. 

The  inspector  reports  that  at  no  place  has  he  found  an  interest  in  the 
weather  reports  equal  to  that  taken  by  the  residents  of  Denver. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1877..  1, 248 
Number  of  Form  22  issued  during  the  year  ending  June  30, 1877 83 

Total 1,331 

DETROIT,  MICHIGAN. 
[Official  numbeTy  36.] 

Latitude 41^  21' 

Longitude 83S>    V 

Mean  barometer  for  the  year  ending;  June  30,  1877 29.985 

Mean  temperature  for  the  year  ending  June  30,  1877 46^.5 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877 34.05  inohes. 

Sergeant  T.  Y.  Van  Hensen  still  remains  in  charge  of  the  station  and 
has  been  faithfal  in  the  performance  of  his  duties.  One  assistant  was 
relieved  for  promotion  and  two  were  transferred  to  other  stations.  The 
present  force  consists  of  one  sergeant,  one  assistant,  and  a  civilian 
printer. 

There  have  been  no  changes  made  in  the  location  of  office  or  instra- 
ments  since  last  report.  The  station  was  inspected  in  Jauaary,  1877, 
and  found  in  good  condition. 

Twenty-seven  cautionary  signals  were  displayed  during  the  year,  of 
which  number  ten  are  reported  as  justified  and  seventeen  not  justified. 
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The  sergeant  makes  the  followiag  remarks  in  relation  to  some  of 
these  displays : 

July  5, 1876. — Mach  damage  was  occaaionod  thronghoat  the  city  ;  trees  wore  broken 
and  uprooted  ;  si^ns  and  awnings  carried  away;  unfinished  buildings  badly  shaken; 
wagons  and  carriages  overturned ;  in  some  instances  pedestrians  were  ipjured  by 
being  thrown  against  buildings;  telegraph  lines  were  prostrated  in  many  sections; 
the  river  was  very  rough ;  small  veasels  dragged  their  anchors  and  collided ;  ferry- 
boats were  compelled  to  suspend  their  trips  and  vessels  to  seek  harbor;  minor  disas- 
ters among  the  shipping  were  numerous  ;  no  lives  are  known  to  be  lost. 

September  28  and  29,  ld76. — Rough  weather  is  reported  on  Lake  Erie.  The  steamer 
Jay  Cooke  abandoned  regular  daily  trips,  and  remained  in  harbor. 

Odoher  9  and  10, 1876. — No  serious  damaee.  The  office  was  visited  by  many  mari- 
ners, vessel -owners,  and  other  interested  parties.  Without  one  exception,  all  expressed 
great  friendlinees  toward  the  service,  and  the  utmost  confidence  in  the  accuracy  and 
value  of  it«  predictions  and  reports.    The  interest  in  the  service  yearly  increases. 

November  2  and  3,  1876.— The  timely  warning  elicited  much  favorable  comment  from 
those  connected  with  the  shipping  interest  in  the  city. 

December  15  and  16, 1876. ^Tne  storm  was  oue  of  the  most  severe  ever  experienced  in 
this  section.  Mnch  local  damage  was  occasioned  by  the  severity  of  the  wmd.  In 
one  instance  the  entire  side  of  a  brick  house  was  blown  in,  buildings  were  unroofed, 
chimneys  blown  down,  dto.  The  ferry-boats  made  their  trips  with  the  greacest 
difficulty ;  the  ice  was  piled  up  in  immense  masses  in  front  ot  the  city.  No  marine 
disasters  occurred,  as  no  vessels  went  out  on  the  lake.  The  display  was  very  favorably 
and  freely  commented  upon  by  the  people. 

Marek  31  to  April  2,  1877.— Navigation  not  yet  opened.  Much  damage  was  done 
throughont  the  city  by  the  wind,  and  although  many  accidents  were  reported  no 
lives  are  known  to  have  been  lost.  Rain  with  violent  thunder  accompanied  the  gale  ; 
hail  fell ;  some  of  the  stones  were  a  quarter  of  an  inch  in  diameter.  The  seventy  of 
the  storm  attracted  mnch  attention  to  the  signal,  and  its  complete  Justification  and 
timely  warning  has  added  much  to  the  confidence  reposed  in  the  displays. 

Ma}f  20  to  2:),  1877. — On  Lakes  Erie  and  Huron  the  wind  is  reported  to  have  been 
very  severe.    No  disasters  reported  other  than  destruction  of  sailn,  rigging,  &c. 

June  9  and  10, 1877. — ^A  severe  storm  prevailed  on  Lakes  Erie  and  Huron  ;  several 
vessels  lost  portions  of  their  masts  and  rigging. 

June  30  to  July  1,  1877. — No  marine  disasters.    Considerable  local  damage. 

TbeHteamer  Northwest  left  tor  Cleveland  April  10,  1877,  being  the  first  boat  leaving 
port  this  season.  She  arrived  from  Cleveland  April  12,  1877,  being  the  first  arrival  of 
the  season. 

The  following  extracts  are  made  from  the  semianuaal  reports  of  the 
sergeant: 

The  large  weather  map,  hung  in  the  rooms  of  the  Board  of  Trade,  has  been  changed 
daily  (Sundays  and  holidays  excepted),  and  has  been  made  much  use  of  by  the  mem- 
bers of  the  board.  The  grain,  commission,  and  produce  merchants  connected  with  the 
board  make  a  daily  study  of  the  map,  and,  in  a  great  measure,  control  their  bnsiness 
in  accordance  with  the  nature  of  the  prevailing  and  impending  weather.  The  board, 
as  a  whole,  is  very  friendly  to  the  Signal  Service. 

The  friendliness  to  the  service  which  has  ever  characterized  the  members  of  the 
preas  of  Detroit  remains  nnabated. 

Messrs.  J.  P.  Donaldson  &,  Co.  have  continued  to  duplicate  day  and  ni^ht  signals, 
and  Messrs.  M.  S.  Smith  and  Co.  to  duplicate  day  signals,  in  each  ease  satisfactorily. 

Whenever  the  cautionary  signal  has  been  hoisted  this  year,  the  unusual  interest  man- 
ifested in  the  reports  that  are  posted  in  the  more  conspicuous  places  has  been  very 
noticeable.  At  such  times  the  office  has  been  visited  by  many  vessel-owners  anxious 
to  learn  all  the  particulars  of  the  expected  or  then  prevailing  st<orm. 

In  all  the  conversations  held  with  vessel-owners  and  captains,  I  have  never  hoard  a 
remark  made,  in  reference  to  the  cautionary  signal,  that  was  not  highly  fl.ittering  to 
the  service. 

The  information  had  from  outlyinz  towns,  though  very  meager,  is  highly  favorable 
to  the  efi3ciency  of  the  Farmers'  Bulletins,  as  a  means  of  imparting  desired  and  appre- 
ciated intelligence  of  the  weather  to  the  farming  classes. 

In  recalling  the  experieuces  of  the  past  six  months,  it  is  pleasing  to  note  that, 
among  the  trades  and  professions,  the  value  of  the  reports  of  tne  service  is  becoming 
better  known  and  appreciated.  This  is  evinced  by  the  increase  in  the  number  of  call- 
ers at  the  office,  and  the  words  of  praise  and  encouragement  which  they  invariably 
have  to  bestow. 

In  addition,  by  arrangements  laUHy  made  with  the  city  inspector  of  gas,  that  official 
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18  informed  daily,  at  6  p.  m.,  in  regard  to  the  probable  condition  of  the  sky  daring  the 
nighti  and  from  this  information  issues  orders  in  regard  to  the  lighting  of  the  street 
lamps,  whereby  a  large  sum  of  money  is  saved  the  city. 

Three  hundred  and  thirty-five  post-offices  have  been  regularly  supplied  with  Farm- 
ers' Bulletins. 

PUBLICATIONS. 

Number  of  Farmers'  Bulletins  issued  during  the  year  ending  June  30, 1877..  109, 945 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1877.  7, 672 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1877 1, 046 

Number  of  Form  22  issued  daring  the  year  ending  June  30, 1877 110 

Total 118,773 

DODGE  CITY,  KANSAS. 
[Official  number^  106.] 

Latitude 37°  39' 

Longitude 100°    8' 

Mean  barometer  for  the  year  ending  June  30,1877 29.652 

Mean  temperature  for  the  year  eodiog  June  30, 1877 52°.0 

Amount  of  rain-fall  for  the  year  ending  June  30,  1877 21.17  inches. 

Sergeant  J.  J.  Weinberg  was  relieved  August  9,  1876^  and  ordered  to 
Fort  Whipple,  Virginia,  for  additional  instructions,  and  Sergeant  E. 
Garland  was  assigned  to  the  station. 

No  change  was  made  in  location  of  office  or  instruments  during  the 
year.  The  station  was  inspected  in  March,  1877,  and  found  in  a  satis- 
factory condition. 

A  number  of  papers  in  adjacent  towns  publish  weekly  and  monthly 
reports  received  from  the  sergeant. 

DUBUQUE,  IOWA. 
[Official  number  J  98.] 

Latitude 42°  30' 

Longitude 90°  44' 

Mean  harometer  for  the  year  ending  June  30, 1877 30.002 

Mean  temperature  for  the  year  ending  June  30,  lij77 .1 47^.1 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877 44.16  inohes. 

Sergeant  D.  M.  Kennedy  continues  in  charge  of  the  station,  and  per- 
forms all  the  duties  satisfactorily  without  assistance.  High  water  oc- 
curred July  5, 1877,  when  it  was  12  feet  2  inches,  and  low  water  March 
10,  when  it  was  1  foot  6  inches. 

The  sergeant  reports  that  interest  in  the  service  is  steadily  on  the 
increase,  both  as  to  meteorological  and  river  reports.  The  station  was 
inspected  in  October,  1876,  and  Sergeant  Kennedy  was  highly  compli- 
mented by  the  inspector  for  his  attention  to  duty,  and  the  care  taken  of 
the  public  property  in  his  care. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1677  ..  2, 941 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1877 1, 050 

Number  of  Form  22  issued  during  the  year  ending  June  30, 1877 44 

Number  of  Form  26  issued  during  the  year  ending  June  30, 1877 2, 941 

Total 6,976 
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DULUTH,  MINNESOTA. 
[Official  number^  40.] 

Latitude 46°  48' 

Longitnde 92°  8' 

Mean  barometer  for  the  year  ending;  Jnne  30, 1877 29.982 

Mean  temperature  for  the  year  ending  Jane  30, 1877 4(P.36 

Amount  or  rain-fall  for  the  year  ending  June  30, 1877 33.64  inches. 

Sergeant  T.  S.  GoIUds  continaes  in  charge  of  the  station.  No  change 
has  been  made  in  position  of  office  or  instruments  during  the  year. 
Navigation  opened  April  5,  1877. 

The  sergeant  reports  that  there  has  been  a  marked  increase  in  the 
interest  manifested  in  tbe  service. 

Thirty  cautionary  signals  were  displayed  during  the  year,  and  of  this 
number  twelve  are  reported  as  justified  and  eighteen  not  justified.  The 
sergeant  makes  the  following  remarks  in  relation  to  some  of  these  dis- 
plays : 

October  5  and  6,  1876. — Steamer  Qnebeo  remained  in  port.  No  damages  reported.  A 
timely  warjiing. 

Deoemher  I,  1876. — ^The  last  boat  for  this  port  arrived  to-day. 

December  12  and  13, 1876. — Navigation  closed. 

April  27  to  29,  1877. — Steamer  Manistee  remained  in  port.    No  damage  reported. 

Majf  5  and  U,  1877. — Steamer  Manistee,  the  first  arrival  this  season  from  Portage  and 
Prince  Arthur's  Landing. 

May  20  to  22,  1877.---Steamer  Cumberland  left  before  the  signal  was  hoisted. 
Steamer  Asia  left  port,  but  soon  returned.  Steam-barge  Townsend,  having  in  tow 
schooner  Edward  &elly,  lost  her  rudder  and  shoe ;  the  schooner  parted  her  tow-line 
and  lofli  her  mainsaiL 

EASTPORT,  MAINE. 
[Offi>cial  number  J  94.J 

Latitude 44°  55' 

Longitnde 66°  54' 

Mean  barometer  for  the  year  ending  June  30,  1877 29.912 

Mean  temperature  for  the  year  ending  Jnne  30, 1877 4P.9 

Amount  of  rain-fall  for  the  year  ending  June  30,  1877 53.20  inches. 

Sergeant  T.  A.  Taylor  was  ordered  to  office  of  Ohief  Signal-Officer  for 
discharge  December  21, 187&;  was  re-enlisted,  promoted  to  be  sergeant, 
and  reassigned  January  13,  1877.  One  assistant  was  relieved  August 
22, 1870,  for  drunkenness,  and  one  for  insubordination.  Private  G.  Y. 
Bnssell  was  assigned  to  station  Jnne  22, 1877. 

Sergeant  T.  A.  Taylor  was  taken  sick  and  was  unfit  for  duty  from  June 
11  to  21,  1877,  during  which  period  Mr.  Aaron  H.  Bell  performed  station 
duties.  The  station  was  inspected  in  July,  1876,  and  May,  1877,  and 
found  in  good  condition. 

No  change  has  been  made  in  the  location  of  the  station  or  the  eleva- 
tion of  any  instrument  since  last  report. 

The  classes  of  citizens  deriving  the  greatest  benefit  are  sea-faring 
men,  captaijns  of  fishing- vessels,  and  steamers^  also  small  coasters  who 
sail  from  this  port. 

Fifty-three  cantionary  signals  were  displayed,  of  which  number  thirty- 
five  are  reported  justified  and  eighteen  not  justified. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays : 

July  6, 1876. — All  Teasels  remained  in  port. 

Sepiembeir  27, 1876. — No  vessels  in  port.  The  steamer  City  of  Portland  reports  yery 
heavy  south  and  southwest  winds  coming  from  St.  John's  to-day. 
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October  14  to  16,  1876. — ^Foar  flshing-vessels  went  ashore  at  Grand  Manan.  Great 
preparations  were  made  in  the  harbor  by  owners  of  vessels  for  the  gale,  and  all  vessels 
left  the  wharves  and  sought  a  safe  anchorage. 

December  9  and  10,  1876. — Gale,  accompanied  by  snow ;  all  vessels  remained  in  port. 

December  16  and  17,  1676. — All  vessels  remained  in  port.  A  number  of  marine  disas- 
ters occurred  along  the  coast,  bnt  so  far  no  loss  of  life  is  reported. 

December  It*  and  19, 1876. — All  vessels  remained  in  port,  including  four  steamers.  The 
weather  extremely  cold  and  accompanied  by  snow.  Barns  and  sheds  were  demolished 
at  this  place.  Several  vessels  along  the  coast  were  dismantled,  others  lost  saiU  and  a 
portion  of  rigging,  and  two  or  three  are  reported  ashore.  Steamer  Artisan  had  to 
throw  overboard  a  portion  of  her  cargo,  among  which  was  $6,000  to  $7,000  worth  of 
leather. 

December  29  to  31,  1876.— Considerable  damage  was  done  by  the  gale ;  nnmerons 
fences  and  chimneys  blown  down ;  windows  broken.  A  schooner  was  badly  damaged 
by  striking  against  the  wharf.  Revenne-cntter  lost  her  fenders  by  friction  against  the 
wharf. 

January  1  to  3,  1877. — Light  snow  accompanied  the  gale.  All  vessels  remained  in 
port. 

February  12  to  14, 1877. — AH  vessels  remained  in  port.  The  gale  was  accompanied 
by  heavy  snow,  which  delayed  the  arrival  of  trains,  steamboats,  d&c. 

February  17  and  18,  1877. — All  vessels  remained  in  port.  A  schooner  at  Lnbcc  lost 
her  topmast.    The  thick  snow  which  prevailed  rendered  navigation  dangerons. 

February  24  to  26,  1877. — All  vessels  remained  in  port.  The  revenne-cuttor  reports 
having  assisted  two  vessels  on  the  coast  which  had  received  injury  from  the  gaie. 

March  2  and  3, 1877.— No  damage  to  shipping  in  the  harbor.  Wharves  were  badly 
ripped  np  by  the  wind  and  high  tide;  chimneys,  signs,  &.C.,  were  blown  down. 

March  14, 1877. — The  only  vessel  in  port  was  a  steamer  of  the  luternatioual  Line, 
which  delayed  sailing. 

March  16  to  19,  1877. — The  gale  was  accompanied  by  the  heaviest  snow- storm  known 
for  years,  the  fall  beine  nearly  two  feet  on  the  level  and  in  drifts  from  iive  to  fifteea 
feet  deep.  Travel  of  all  kinds  and  outdoor  work  was  interrupted.  No  marine  disas- 
ters reported. 

March^  to  29, 1877. — All  vessels  remained  in  port.  Gale,  accompanied  with  raiu  and 
thick  fog,  which  rendered  navigation  dangerous  on  the  coast.  The  storm  to  the  west 
of  here  was  very  severe. 

April  19  to  21,  1877. — ^All  vessels  remained  in  port. 

The  following  extracts  are  made  from  the  senit  annual  report  of  the  sergeant : 

'*  An  increase  of  interest  is  manifested  daily  by  all  classes  of  citizens  at  this  place, 
and  the  reports  and  display  of  warnings  have  been  generally  regarded  to  a  much 
greater  extent  than  nsual.'' 

*'The  owners  and  capiains  of  vessels,  sail  and  steam,  by  the  display  of  the  caution- 
ary signals,  are  saved  damage  from  gales,  &c.  The  steamers  of  the  International  Line 
also  derive  great  benefit,  and  but  few  instances  are  recorded  when  steamers  of  this  line 
leave  port  while  the  flags  or  signal-lights  are  flying.  Captains  Winchester,  Pike,  Hall, 
and  lA)ng,  of  the  Intematiooafsteamship  Company,  have  frequently  stated  to  me  that 
they  found  the  signals  of  great  value.'' 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issned  during  the  year  ending  June  30, 1877. . .     3, 927 
Number  of  Form  22  issued  during  the  year  ending  June  30,  l377 27 

Total 3,954 

ESGANABA,  MICHIGAN. 
[Official  number^  49.] 

Latitude 45°  46' 

Longitude t 87°  14' 

Mean  barometer  for  the  year  ending  June  30. 1877 29.981 

Mean  temperature  for  the  year  end ing  June  30, 1877 40^.2 

Amount  of  rain-fall  during  the  year  ending  June  30, 1877 26.99  inches. 

Sergeant  S.  W.  Naylor  was  relieved  November  28, 1876,  for  neglect 
of  duty.  Sergeant  M.  J.  Shanefelter  was  assigned  November  28, 1876; 
transferred  February  6,  1877,  to  Punta  Rassa,Fla.  Private  James  Gilli- 
gan  was  relieved  July  24, 1876,  for  promotion.  Promoted  to  sergeant, 
and  assigned  to  duty  at  Escanaba,  February  6, 1877.    No  change  has 
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been  made  in  the  location  of  office  or  instraments  since  last  reports  The 
station  was  inspected  in  September,  1876,  and  foand  in  a  satisfactory 
condition.'    The  harbor  closed  with  ice  nights  of  9th  and  10th  of  Decem- 
ber, 1876.    Last  shipment  of  iron  ore  by  vessel  was  made  November  25, 
1876.    Navigation  opened  at  Escauaba  on  the  18th  of  April,  1877. 
Steam-barge  Ira  H.  Owen  and  her  consort,  the  schooner  Jessie  Linn, 
arrived  at  4  a.  m.,  April  25, 1877,  being  the  first  arrival  of  the  season. 
Thirty-two  cautionary  signals  were  displayed  during  the  year,  of 
which  number  seventeen  are  reported  justified,  and  fifteen  not  justified. 
The  sergeant  makes  the  following  remarks  relative  to  some  of  these  dis- 
plays : 

July  6  and  7, 1876. — No  vessels  left  during  the  display. 

September  9  to  11, 1876. — Blew  a  gale  on  the  lake.    No  vessels  left. 

October  5  to  7, 1K76. — One  large  schooner  arrived  leaking  badly. 

October  20  and  21, 1876. — General  attention  paid  to  signal.    No  vessels  left  port. 

April  19  and  20,  1877. — ^No  vessels  in  harbor.  Storm  carried  ice  oat  of  bay.  Navi- 
gation now  opened. 

May  29  to  June  2,  1877. — The  schooner  Eliza  Oarlock  and  schooner  C.  G.  Breed  re- 
mained in  port.  Captain  Wallace,  of  schooner  Thomas  Gawin,  arrived  June  1; 
reports  having  lost  three  top-sails.  Captain  Harbarage,  schooner  Senator,  arrived  on 
1st  instant ;  reports  heavy  sea  and  high  winds  on  the  lake. 

June  30, 1877. — ^Trees  were  blown  down,  and  the  telegraph-line  broken  in  several 
placee  between  here  and  Green  Bay. 

The  following  extracts  are  made  from  the  semiannual  reports  of  the 
sergeant : 

The  masters  of  vessels  take  great  interest  in  the  service,  and  most  of  them  visit  this 
office  every  time  they  come  to  the  port,  and  when  the  caationary  signal  is  displayed 
they  often  stay  in  this  office  until  midnight  to  see  if  I  ^t  any  orders  from  the  chief 
office.  They  all  say  that  they  coald  not  get  along  without  the  Signal  Service,  and 
Bpeak  very  highly  of  the  benefits  derived  from  it.  The  managers  of  railroads  and 
employ^,  and  the  greater  part  of  the  citizens  of  the  town,  take  a  lively  interest  in  the 
service. 

PUBLICATIONS. 

Nnmber  of  Local  Reports  issued  daring  the  year  ending  June  30, 1877 52 

Number  of  Form  22  issued  daring  the  year  ending  June  30, 1877 11 

Total 63 

ERIE,  PEIJTNSYLVANIA. 
[Official  number  J  97.] 

Latitude - 42^    7' 

Longitude 80°  10' 

Mean  barometer  for  the  year  ending  Jane  30,  1877 29.978 

Mean  temperature  for  the  year  ending  June  30,1877 47^  .8 

Amount  of  rain-fall  for  the  year  ending  J  une  30, 1877 36.67  inches. 

Sergeant  E.  F.  McComas  was  relieved  April  12, 1877,  for  discharge, 
and  Sergeant  W.  A.  Chapman  assigned  to  this  station.  The  station  was 
inspected  in  Janaary,  1877,  and  fonod  Id  a  satisfactory  condition.  !No 
change  has  been  made  in  location  of  station  or  iustraments  during  the 
year. 

Thirty-two  cautionary  signals  were  displayed  during  the  year,  of  which 
nnmber  twenty-one  are  reported  justified,  and  eleven  not  justified.  The 
sergeant  makes  the  following  remarks  in  relation  to  some  of  these  dis- 
plays: 

July  2, 1876. — A  severe  squall.  A  sail-boat  capsized  on  the  bay,  with  two  ladies  and 
three  gentlemen  on  board.    One  of  the  ladies  was  drowned. 

July  5, 1876. — ^Two  large  ice-houses,  belonging  to  Clark  &  Carey,  were  completely 
wrecked. 

3S0 
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July  30, 1876. — A  squall.  No  serioas  damage  done.  Lnmber-piles  blown  down ;  ves- 
eels  brolie  from  their  moorings,  and  tag  Hercules  lost  her  smoke-stack.  The  squall 
lasted  about  fifteen  minutes,  accompanied  by  rain,  thunder,  and  lightning. 

September  17  and  18, 1876.— Several  fidh-boats  lost ;  five  men  aud  one  boy  lost.  No 
other  damage  heard  of. 

September  26  and  27, 1876. — Only  one  vessel  left  port,  au  Anchor  L'ne  propeller.  Five 
captains  called  at  the  office. 

October  9  atid  10, 1876. — No  vessels  left  port.  Several  captains  called  at  the  office  for 
information,  and  expressed  their  admiration  of  the  service. 

October  20  and  21, 1876.^^everal  captains  called  at  the  office.    No  vessels  left. 

November  2  and  3,  1876. — The  schooner  Bacon  left ;  her  captain  reports  that  he  was 
compelled  to  return.    No  other  vessel  attempted  to  leave  ;  several  sought  shelter  here. 

November  6  and  7, 1876. — But  one  vessel  attempted  to  leave,  the  propeller  Idaho,  but 
was  compelled  to  return. 

November  22, 1876.— Vessels  remained  in  port.  A  number  of  captains  called  at  the 
office. 

December  29  and  30,  1876. — Gale,  accompanied  by  heavy  snow,  which  effectually 
blockaded  all  the  railroads  leading  into  the  city. 

April  19  and20, 1877. — Hail-storm  for  a  few  minutes,  stones  size  of  small  marbles, 
accompanied  witn  lightning,  which  struck  a  small  sail-boat  in  the  bay,  badly  damaging 
it  and  stunning  two  men  in  it. 

The  following  extracts  are  made  from  the  semi-aunaal  reports  of  the 
sergeant : 

The  interest  in  the  service  has  increased  rather  than  diminished,  and  as  people  be- 
come better  acquainted  with  its  practical  utility  they  make  more  aud  more  use  of  it. 
I  have  been  summoned  to  appear  in  court  and  testify  with  regard  to  the  weather  on 
certain  dates,  and  I  have  also  furnished  statements  to  be  used  in  evidence  in  cases  be- 
fore courts.  Builders  and  contractors  on  outdoor  work  use  the  reports,  and  are  frequent 
callers  at  the  office.  Farmers,  with  whom  I  have  conversed,  express  groat  interest  in, 
and  satisfaction  with,  the  Farmers'  Bulletin  and  the  **  Indications  "  as  published  in  the 
daily  papers.  During  the  season  of  navigation,  as  heretofore,  this  office  has  been  fre- 
quented by  vessel-owners  and  captains,  and  the  strictest  attention  has  been  paid  to 
the  disjflay  of  cautionary  signals ;  and  even  when  cautionary  signals  were  not  dis- 
played. It  has  become  almost  a  custom  for  captains  to  visit  this  office  for  the  latest  in- 
formation before  leaving  port.  With  regard  to  cautionary  signals  during  the  last  six 
months,  thfey  have  been  highly  praised  by  every  one,  and  the  captain  who  leaves  port 
when  the  flag  is  flpns  is  generally  considered  imprudent,  not  to  say  reckless,  and  I 
do  not  know  of  a  smgle  instance  in  the  past  six  months  where  a  sailiug- vessel  has  left 
during  a  display,  and  it  is  an  exceptional  thing  for  a  propeller  to  do. 

Navigation  at  this  port  closed  on  the  2d  of  December  with  the  arrival  of  the  schooner 
Wm.  B.  Ogden,  towed  in  in  a  disabled  condition  by  United  States  revenue-cutter  Perry ; 
the  last  clearance  being  schooner  D.  Sharp,  on  the  1st.  Harbor  frozen  over  on  the 
8th,  with  ice  extending  far  out  into  the  lake. 

Tug  Mary  A.  Green  started  for  Fairport,  Ohio,  to-day,  April  21, 1877,  being  the  first 
departure  of  the  season. 

Schooner  £.  R.  Williams  arrived  from  Toledo  April  24.  She  encountered  heavy  ice, 
which  carried  away  her  bob- stays.    First  vessel  of  the  season  to  arrive. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1877. .  6, 269 

Number  of  Local  Keports  issued  during  the  year  ending  June  30,  1877 3(^7 

Number  of  Form  15  (manifold)  issued  during  the  year  ending  June  30,  1877  ..  3, 640 

Number  of  Form  22  issued  during  the  year  ending  June  30,  1877 56 

Total 10,332 

EVANSTON,  ILLINOIS. 
[Official  number^  132.] 

Latitude 42<=  2' 

Longitude 87°  42' 

Sergeant  Wm.  FioD,  who  was  in  charge  of  station  at  date  of  last  report, 
was  relieved  from  duty  by  orders,  dated  Jaly  24, 1876,  to  take  effect  on 
the  31st,  at  which  time  the  station  was  discontinued. 
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FORT  GIBSON,  INDIAN  TEREITORY. 
[Official  numheVj  93.] 

Latitnde 35°    43' 

Longitude 95<3    16' 

Mean  barometer  for  the  year  ending  June  30,  1^77 29.990 

Mean  temperature  for  the  year  endiug  June  30, 1877 58°.0 

Amount  of  rain-fall  for  the  year  ending  June  30,  1877 37.98  inches. 

The  locatioQ  of  instruments  and  of  station  remains  as  at  date  of  last 
report.  Sergeant  D.  O'Leary  was  transferred  September  18, 1876,  to  Fort 
Sally,  Dakota  Territory,  and  Sergeant  Oeorge  H.  Crane  was  assigned  to 
this  station  and  remains  in  charge.  The  station  was  inspected  in  March, 
1877,  and  found  in  a  satisfactory  condition. 

The  sergeant  reports  that  all  classes  of  citizens  take  an  interest  in  the 
service,  and  are  glad  to  receive  snch  information  as  the  limited  facilities 
of  this  office  will  permit. 

A  local  weekly  report  has  been  furnished  the  Indian  Journal  at  Eufaula,  Indian  Ter. 
The  interest  taken  by  the  citizens  of  this  pluoe  is  gradually  increasing,  and  the  fear 
and  awe  with  which  the  natives  have  looked  on  this  office  is  slowly  wearing  oif,  and 
they  are  beginning  to  understand  for  what  purpose  the  office  is  placed  in  their  midst. 

FOET  SULLY,  DAKOTA  TERRITORY. 

[Official  number^  83.] 

Latitude 44©    39' 

Longitude 100°    40 

Mean  barometer  for  the  year  ending  June  30, 1877 *29.934 

Mean  temperature  for  the  year  ending  June  30,  1877 *45^.9 

Amount  of  rain-fiEdl  for  the  year  ending  June  30, 1877 *24.26  inches. 

Mr.  S.  V.  Clevenger,  civilian,  was  relieved  September  18, 1876.  Ser- 
geant D.  O^Leary  was  assigned  to  the  station. 

No  change  has  been  made  in  location  of  office  since  last  report.  Ow- 
ing to  the  condition  of  the  telegraph  line,  which  is  nearly  always  oat  of 
order,  the  reports  from  this  station  are  received  very  irregularly. 

The  station  was  inspected  in  October,  1876,  and  found  in  fair  condi- 
tion. 

High  water,  13  feet  11  inches,  occurred  June  9, 1877,  and  low  water, 
2  feet  8  inches,  October  16, 1876. 

The  first  boat  arriving  from  up  the  river  was  the  Fontenelle,  which 
arrived  April  6.  The  first  one  from  below,  the  Carroll,  arrived  April 
8, 1877. 

GALVESTON,  TEXAS. 

[Official  numher^bo,] 

Latitude 29°  18' 

Longitude 94^  50' 

Mean  barometer  for  the  year  ending  June  30, 1877 30.073 

Mean  temperature  for  the  year  ending  June  30, 1877 68^.7 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877 42.99  inches. 

Sergeant  G.  A.  Smith  continues  in  charge  at  Galveston.  An  assist- 
ant was  sent  to  this  station  May  17, 1877,  in  accordance  with  the  rec- 
ommendation of  the  inspecting  officer.  No  change  has  been  made  in 
the  location  of  office  or  instruments  during  the  period  covered  by  this 
report.  The  station  was  inspected  in  May,  1877,  and  found  in  a  satis- 
factory condition. 

*  Ten  months  only.     No  observations  made  in  October  and  November,  1676. 
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Fifty-two  caationary  signals  were  displayed  during  the  year,  of  which 
namber  twenty-eight  are  reported  justified  and  twenty-four  not  justified. 
The  sergeant  makes  the  following  remarks  in  reference  to  some  of  these 
displays : 

November  22  and  23, 1876. — The  schooner  Silla  Sama  oollided  with  the  wharf,  lost  her 
bowsprit,  and  damaged  her  bulwarks. 

December  31,  1876,  and  Januury  1, 1877. — The  schooDer  Crinoline  encountered  the  gale 
off  Sabine  Point  on  the  Slst,  losing  foresail,  mainsail,  Jib,  and  rudder.  She  was  picked 
up  by  the  United  States  revenue-cutter  Seward,  and  towed  into  port. 

January  7  and  8, 1877. — ^This  was  the  most  severe  "  norther"  of  the  season. 

March  23  to  25, 1877. — ^Vessels  in  port  and  in  the  offing  had  a  rough  time  of  it,  but  no 
disasters  occurred. 

April  12  and  13, 1877. — The  steamer  Hutchinson  blown  against  the  wharf.  Not  seri- 
ously damaged. 

April  24f  1877. — ^This  gale  was  a  species  of  tornado,  lasting,  in  its  severity,  but  ten 
minutes.  A  number  of  buildings  were  unroofed,  and  some  entirely  demolished.  Two 
schooners,  loaded  with  Inmberi  were  sunk,  the  crews  escaping.  A  steamer  and  severe 
small  crafts  were  blown  ashore,  cars  turned  over  on  the  track,  awnings,  signs,  chim- 
neys, and  fences  in  the  city  were  prostrated.  No  lives  lost.  Damages  estimated  from 
$25,000  to  $50,000. 

The  following  extracts  are  made  from  the  semi-annual  report  of  the 
sergeant : 

Interest  in  the  reports  among  the  members  of  the  Cotton  Exchange  continues  una- 
bated, and  especially  centers  on  the  weather  map.  which  is  warmly  commented  upon. 

The  owners  and  masters  of  coasting- vessels,  next  to  the  members  of  the  Cotton  Ex- 
change, take  the  most  interest,  and  derive  the  greatest  amount  of  benefit  from  the 
reports.  During  the  winter  season  they  call  at  this  office  in  large  nnmbers  in  quest  of 
information  about  the  northers.  The  reports  from  the  military  telegraph  line  enable 
them  to  judge  quite  accurately  when  to  expect  these  storms,  and  they  time  and  shape 
the  direction  of  their  trips  accordingly. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1877  ..     2,271 

Number  of  Local  Reports  issued  during  the  year  ending  Jane  30, 1877 210 

Namber  of  Form  22  issued  daring  the  year  ending  June  30,  1877 &6 

Total 2,537 

GRAND  HAVEN,  MICHIGAN. 
[Official  number  J  48.] 

Latitude 43°    5' 

Longitude 86o  18' 

Mean  barometer  for  the  year  endiuj^  June  30, 1677 29.984 

Mean  temperature  for  the  year  eudrng  June  30, 1877..... 46^.6 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877 35.80  inches. 

No  change  in  working  force.  Sergeant  J.  M.  Frantz  continues  in 
charge  of  the  station,  and  has  given  satisfaction  by  his  strict  and  faith- 
ful performance  of  his  duty.  The  station  was  inspected  in  January, 
1877^  and  found  in  good  condition.  The  following  extracts  are  made 
from  the  semi-annual  reports  of  the  sergeant : 

Navigation  was  practically  closed  on  the  16th  for  all  kinds  of  sailing-vessels.  The 
boats  that  comprise  the  Detroit  and  Milwaukee  line  are  all  large  steam-veesels,  and 
have  so  far  overcome  all  obstructions  in  the  form  of  ice.  The  officers  connected  with 
this  line  take  great  interest  in  the  service.  All  classes  of  citizens,  and  more  particu- 
larly mariners,  take  a  lively  interest  in  everything  pertaining  to  the  service,  and 
numerous  inquiries  are  made  and  frequent  visits  to  this  office  when  the  weather  has  a 
threatening  appearance. 

Apri^  3, 1877. — Steamer  Barret  arrived  from  Grand  Rapids,  being  the  first  arrival  of 
the  season.    Beports  river  clear  of  ice. 
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Fifty-seven  caationary  signals  were  displayed  daring  the  year,  of 
which  unmber  forty-eight  are  reported  jastifled  and  nine  not  jastilied. 

The  following  remarks  on  the  subject  of  caationary  signals  are  made 
by  the  sergeant : 

September  3  and  4, 1876. — ^Soveral  vesaels  put  into  port  for  safety.  The  masters  report 
a  very  heavy  sea. 

September  28  and  29, 1676.— Several  vessels  put  into  port  for  safety,  and  report  a  very 
heavy  sea. 

October  1  to  4, 1876. — ^No  vessels  left  port. 

October  9  and  10,  1876. — The  schooner  Two  Charlies  went  to  pieces  af^ainst  the  sonth 
pier.  The  schooners  Minnie  Carlette  and  H.  D.  Moore  and  barge  Island  Qaeen,  all 
loaded  with  lumber,  went  on  the  beach  near  the  north  pier.  Total  loss  estimated  at 
$10,000. 

October  20  and  21, 1876. — Several  vessels  pat  into  port  for  shelter. 

December  15  and  16,  1876.— Gale,  accompanied  with  snow.  Telegraph  lines  down. 
No  serioQs  disasters  occurred.    No  marine  disasters  reported. 

January  13  and  14, 1877. — River  blockaded  with  ice  and  snow,  causing  delay  in  navi- 
gation.   No  disasters. 

January  19  to  21, 1877. — Accompanied  by  light  snow-squalls,  changing  to  light  rain 
at  night.    No  vessels  left  port. 

February  15  to  17,  1877. — ^The  entrance  to  harbor  was  blocked  with  floating  ice,  im- 
peding navigation. 

March  6  to  11,  1877. — Wind  and  snow-storm.  The  harbor  again  blockaded  with  ice. 
The  railroads  leading  into  the  city  were  blockaded  with  snow,  delaying  travel. 

March  31  to  Jpril  2, 1877. — Rain  and  hail  accompanied  the  gale.  Some  of  the  hail- 
stones were  half  an  inch  in  diameter.    No  vessels  left  port. 

May  20  to  23, 1877.— Heavy  rain,  with  terrific  thunder  and  lightning.  On  the  20th 
the  lightning  struck  a  bam  in  the  city,  burning  it  and  killing  a  norse ;  also  the  Baird 
block  was  struck.    Several  vessels  put  into  port  for  safety. 

June  8  to  10,  187r. — Gale,  accompanied  by  rain.  Reports  state  that  the  heavy  rains 
have  pat  out  the  extensive  forest  fires  that  have  been  raging  throughout  the  State. 

PUBLICATIONS. 

Number  of  Local  Reports  issued  during  the  year  ending  Jane  30, 1877 40 

N  umber  of  Form  22  issued  during  the  year  ending  June  30, 1877 24 

Total 64 

INDIANAPOLIS,  INDIANA. 
[Official  number  J  43.] 

Latitude 39°  47' 

Longitude  86^    6' 

Mean  barometer  for  the  year  ending  June  30, 1877 30.009 

Mean  temperature  for  the  year  ending  June  30, 1877 52^.0 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877 44.18  inches. 

No  change  has  been  made  in  working  force  since  last  report.  Ser- 
geant C.  F.  B.  Wappenhans  remains  in  charge  of  the  station  aad  has 
one  assistant.  The  work  of  the  station  has  been  satisfactorily  per- 
formed. 

The  office  was  inspected  in  January,  1877,  and  found  in  good  order. 
The  inspecting  officer  complimented  Sergeant  Wappenhans  on  his  atten- 
tion to  duty  and  the  management  of  bis  station.  No  change  has  been 
made  in  location  of  office  or  instruments  during  the  year. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

The  temperature,  wind,  and  weather  of  the  A.  M.  bulletin  was  also  furnished  to 
the  Western  Union  Telegraph  Company,  and  lately  also  to  the  Atlantic  and  Paciflo 
Telegraph  Company.  The  Western  Union  Telegraph  Company  send  this  information 
with  all  commercial  quotations  and  press  reports  to  many  places  in  Indiana  and  Ohio^ 
and  also  over  the  gold  and  stock  telegraph  to  many  business  houses  in  the  city. 
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A  report  of  all  local  observations  of  temperature,  direction  of  wind,  weather,  and 
especially  time  and  amount  of  rain,  is  daily  tumished  to  the  Empire  Freight  Line,  and 
a  copy  of  these  is  forwarded  to  the  general  saperintendent  at  Terre  Haute,  Indi,  and 
Cleveland,  Ohio.  Other  freight-officers  call  frequently  at  this  office  to  gather  informa- 
tion of  amount  and  time  of  rain-fall.  The  issue  of  local  observations  to  the  board  of 
health  has  been  continued.  The  record  of  observations  at  the  city  engineer's  office  has 
been  continued,  and  its  usefulness  in  lawsuits  against  the  city  frequently  proven. 

The  interest  taken  in  the  publications  (Indications  of  the  Signal  Service)  has  cer- 
tainly not  diminished,  and  the  number  of  persons  seeking  information  at  this  office, 
either  in  regard  to  records  or  other  meteorological  information,  has  vastly  increased, 
especially  during  this  spring  and  early  part  of  the  summer. 

The  records  have  been  ordered  frequently  in  court  to  further  the  ends  of  justice  in 
various  important  cases,  and  they  have  been  in  all  instances  looked  upon  as  authorities. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  Issued  during  the  year  ending  June  30, 1877 9, 274 

Number  of  Local  Reports  issued  during  the  year  ending  June  .30, 1877 1, 578 

Number  of  Form  15  (manifold)  issued  during  the  ye  ir  ending  Jane  30, 1877  ....  8, 574 

Number  of  Form  22  issued  during  the  year  ending  June  30, 1877 130 

Total 19^556 

INDIANOLA,  TEXAS. 

[Offlcial  number  J  84.  J 

Latitude 28^  32' 

Longitude 96^  38' 

Mean  barometer  for  the  year  ending  June  30,  1877 30.056 

Mean  temperature  for  the  year  ending  June  30,  1877 68*^.7 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877 35.04  inches. 

Sergeant  I.  W.  Birt  was  transferred  to  another  station  March  7, 1877, 
and  was  relieved  by  Sergeant  H.  S.  Poster,  who  is  still  in  charge. 

The  station  was  inspected  on  May  13, 1877,  and  found  in  good  condi- 
tion. No  change  has  been  made  in  location  of  office  or  instrnments 
since  last  report. 

The  interest  taken  in  the  service  at  this  station  is  chiefly  in  the  dis- 
play of  caationary  signals,  which  always  cause  a  large  number  of  visits 
to  the  office. 

The  sergeant  reports  that  the  captains  of  coasting  vessels  place  much 
reliance  in  the  signals,  and  always  take  advantage  of  them  to  secure 
their  vessels. 

Monthly  reports  from  this  station  are  published  in  two  papers  in  Cor- 
pus Christi,  one  in  Rockport,  one  in  Victoria,  and  one  in  Chero. 

Fifty-three  cautionary  signals  were  displayed  during  the  year,  of  which 
number  thirty-three  are  reported  as  justitied,'aad  twenty  not  justified. 
At  this  station  and  at  Galveston,  warning  is  given  of  the  approach  of  a 
** norther"  by  the  display  of  a  white  flag  with  a  red  center,  instead  of 
the  regulation  cautionary  signal  flag.  The  sergeant  remarks  as  follows 
upon  some  of  these  displays : 

August  2,  1876. — The  mail-steamer  blown  abhore.  Water  rose  three  feet  in  ten  min- 
utes.   Citizens  terribly  frightened. 

October  14  to  16, 1876. — ^The  comments  of  citizens  were  very  favorable. 

December  17  and  18,  1876. — A  schooner  loaded  with  mules  for  South  America  was 
delayed  by  the  signal  and  probably  saved  her  cargo  by  obeying  it.  No  other  results 
known. 

Jaunnry  11  to  13,  1877. — No  vtissels  sailed  during  the  display. 

jkfarc/i  23  fo  25,  1877. — Schooner  Alice  Taylor  pat  into  port  on  24th  instant,  with 
center-board  and  anchor  gone,  and  otherwise  in  distress. 

April  24  and  25, 1877. — ^Schooner  Crinoliue  of  Galveston,  Tex.,  had  her  side  stove  in 
while  lying  at  the  wharf,  by  the  gale. 
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PUBLICATIONS. 

Number  of  Bulletins  (maaifold)  issued  daring  the  year  endinji;  June  30,  1877. .    2, 566 
Number  of  Form  ^  issued  during  the  year  ending  June  30, 1877 ^5 

Total : 2,601 

JACKSONVILLE,  FLORIDA. 

[O^^iial  number^  73.] 

Latitude 30-  24' 

Longitude 80^  40' 

Mean  barometer  for  the  year  ending  June  30, 1977 30.064 

Mean  temperature  for  the  year  ending  June  30,  1877 « 67^.9 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877 .53.52  inches. 

Sergeant  E.  McLaughlin  was  discharged  February  15,  1877,  at  Saint 
Augustine,  Fia.,  at  his  own  request,  and  Sergeant  F.  Z.  Gosewich  was 
assigned  to  the  station.  Sergeant  Gosewich  was  discharged,  re-en- 
listed, promoted  to  rank  of  sergeant,  and  reassigned  to  station  Feb- 
ruary 28, 1877. 

The  office  remains  in  the  second  story  of  the  Freedman's  Bank  build- 
ing, where  it  has  been  since  the  establishment  of  the  station,  and  the 
location  of  the  instruments  remains  unchanged.  The  station  was  in- 
spected in  June,  1877,  and  found  in  excellent  condition. 

The  following  extracts  are  made  from  the  semiannual  report  of  the 
sergeant : 

The  medical  profession  take  a  constant  interest  in  the  service,  and  the  effects  of  the 
different  conditions  of  the  atmosphere  on  disease  are  closely  watched  by  them. 

The  sea-faring  community  are  unanimous  in  their  praise  of  the  service,  and  the  dis- 
play of  the  cautionary  signal  is  followed  by  a  visit  from  such  sea-captains  as  inteud 
leaving  shortly,  and  inquiries  are  made  as  to  the  action  of  the  instruments. 

The  vessels  in  port  never  leave  while  the  signal  is  flying. 

The  public  interest  for  the  service  is  very  decidedly  on  the  increase,  and  I  had  that 
manifested  when  the  rumor  was  here  that  it  Was  the  intention  of  Congress  to  abolish 
the  service,  and  the  greatiMst  solicitu'le  was  manifested  that  such  wouldnot  be  the  case. 

A  report  of  the  local  observations  is  furnished  daily  to  the  newspapers  and  regularly 
published,  and  a  weekly  report  of  the  local  observations  has  been  furnished  for  the 
use  of  the  Duval  County  medical  society,  at  the  request  of  Dr.  A.  S.  Baldwin,  the 
president. 

Thirteen  cautionary  signals  were  displayed  during  the  year,  of  which 
number  two  are  reported  as  justified  at  the  station  and  eleven  not  justi- 
fied. 

The  sergeant  makes  the  following  reports  upon  some  of  these  displays: 

.  September  16  and  17,  1876. — Although  not  verified  at  this  station,  the  storm  was  very 
severe  at  Lake  George,  one  hundred  and  thirty  miles  south  of  this  place,  at  New 
Smyrna  and  Saint  Augustine,  at  the  bar  seventeen  miles  east  of  this  place.  No  dam- 
age known  except  the  blowing  down  of  fences  and  trees. 

October  8  and  9,  1876. — Storm  very  severe  at  the  bar  and  Mosquito  lulet. 

October  15  atid  16,  1876. — Captain  Fitzgerald,  of  the  steamer  City  Point,  reports  st:orm 
very  severe  between  here  and  Savannah ;  also  Captain  Hemmingway,  of  steamer 
Gazelle,  reports  storm  very  severe  at  Mandarin,  nine  miles  south  of  this  place. 

October  19  and  20,  1876. — Captain  Jones,  of  steamer  David  Clark,  reports  that  the 
storm  was  a  gfile  forty  miles  smith  of  this  place )  also  very  severe  on  Lake  George,  one 
hundred  and  forty-five  miles  south  of  this  place.  The  storm  was  very  severe  at  Mosquito 
Inlet.  Dayton,  nine  miles  west  of  the  inlet,  was  overflowed;  the  steamer  Urbana 
sank  ;  steamer  Ina  and  schooner  Ida  Smith  blown  ashore ;  the  entire  orange  crop  de- 
stroyed ;  fences  blown  down,  drc. 

December  24  and  25, 1876. — It  is  reported  thtit  the  storm  was  very  severe  at  Saiut 
Augustine. 

December  29,  1876. — The  steamer  Erie  was  sunk  in  the  Saint  John's  River  at  this 
place.    She  can  be  raised  without  much  loss. 
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January  1,  1877. — ^A  nnmber  of  vessels  were  detained  at  the  bar  by  a  heavy  sea  and 
stonn  ontside. 

February  13  and  14,  1877. — ^A  heavy  gale  reported  at  Mayport,  the  entrance  to  the 
river,  which  prevented  all  vessels  firom  pattini;  oat  to  sea.  The  pilolrboat  Bettellno 
had  all  her  sails  carried  away. 

March  25  and  26, 1877. — Several  captains  visited  the  office.  Steamer  Sallie  Boy  de- 
layed  departure  on  account  of  the  signal. 

April  12  to  14, 1877. — A  fearfnl  storm  has  been  raging  along  the  coast,  and  it  is  feared 
much  damage  has  been  done. 

May  27,  1877.— Storm  off  Fernandina  Bar  and  Mosquito  Inlet;  three  persons 
drowned. 

PUBLICATIONS. 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1877 497 

Number  of  Form  22  issued  during  the  year  ending  June  30, 1877 67 

Total 564 

KEOKUK,  IOWA. 
[Official  numhei'^  47.] 

Latitude 40°  23' 

Longitude 9F  25' 

Mean  barometer  for  the  year  ending  June  30,  1877 29.909 

Mean  temperature  for  the  year  ending  June  30,  1877 50^.2 

Amount  of  rain-fall  during  the  year  ending  June  30,  1877 49.41  inches. 

Sergeant  William  Black  continues  in  charge  of  this  station.  The 
assistant  at  this  station  was  relieved  July  24, 1876,  in  order  to  reduce  the 
force. 

High  water  occurred  July  5, 1876,  when  it  was  14  feet  2  inches,  and 
low  water  December  7, 1876,  when  it  was  1  foot  11  inches.  Navigation 
opened  February  18, 1877,  the  river  being  clear  of  ice  on  that  day.  The 
station  was  inspected  in  September,  1876,  and  found  in  excellent  con- 
dition. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1877 108 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1877 312 

Number  of  Form  22  Issued  during  the  year  ending  June  30, 1877 18 

Total 438 

KEY  WEST,  FLORIDA. 

[Official  number^  25.] 

Latitude 24^  32' 

Longitude 81^  48' 

Mean  barometer  for  the  ending  June  30, 1877 30.043 

Mean  temperature  for  the  year  ending  June  30, 1877 76^  .4 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877 39.08  inches. 

Sergeant  M.  J.  Shanefelter  was  relieved  August  14, 1876,  fordischarge, 
and  was  reassigned  April  12, 1877,  relieving  Sergeant  H.  F.  McFarland, 
who  was  assigned  August  14,  1876,  but  transferred  to  Punta  Rassa  on 
account  of  ill  health.  The  station  was  inspected  in  May,  1877,  and 
found  in  excellent  condition.  No  change  was  made  in  the  location  of 
office  or  instruments  during  the  year. 

Five  cautionary  signals  were  displayed  during  the  year,  of  which 
number  two  are  reported  as  justified  at  the  station  and  three  not  justified. 
The  sergeant  reports  as  follows  upon  some  of  these  displays: 

September  15  and  16,  1876. — The  United  States  schooner  Matchless  put  into  harbor,^ 
having  lost  her  topmast.    A  small  schooner  was  blown  ashore  with  both  anchors  under 
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her.    Ships  from  the  OnU  west  of  this  port  report  good  weather.    YesBela  paid  great 
attention  to  the  signal. 

Odoher  18  to  20,  1^76. — ^The  Galveston  steamer  for  New  York,  lying  in  the  harbor, 
was  driven  on  the  bar.  The  steamer  from  New  Tork  is  ashore  about  seven  miles  from 
port. 

The  bnilding  in  which  the  office  is  located  was  badly  strained,  and  during  the  hur- 
ricane rocked  like  a  cradle.  A  lamp  on  the  table  was  overtnrnedi  the  wind- vane  blown 
off,  and  the  braces  broken.  The  flag-staff  was  blown  off;  shutters  and  windows  were 
badly  damaged ;  the  roof  damaged  so  that  the  water  leaked  in  and  stood  on  the  floor 
to  the  depth  of  three  inches.  The  streets  were  flooded  with  water  to  the  depth  of 
several  feet,  telegraph-lines  blown  down,  and  timber  flying  in  every  direction.  The 
damage  is  not  yet  estimated. 

PUBLICATIONS. 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1877 110 

Number  of  Form  2*2  issued  during  the  year  ending  June  30, 1877 42 

Total 152 

KITTYHAWK,  NORTH  CAROLINA. 
[Official  number^  129.] 

Latitude 36°    0' 

Longitude 75^  23' 

Blean  barometer  for  year  ending  June  30, 1877 30.044 

Mean  temperature  for  the  year  ending  June  30, 1877 57*^.7 

Amount  or  rain-fall  for  the  year  ending  June  30,  1877 67.95  inches. 

Sergeant  D.  D.  Stansell  was  relieved  July  13, 1876,  for  medical  treat- 
ment. Sergeant  J.  T.  Bradley  was  in  charge  of  the  station  nntil  March 
7, 1877,  when  he  was  transferred  to  Texas.  Sergeant  8.  W.  Naylor  was 
assigned  to  station  March  7, 1877.  Private  J.  A.  Perkins  was  assigned 
to  station  April  3,  1877.  The  station  has  not  been  formally  inspected 
since  date  of  last  report.  No  change  was  made  in  location  of  office  or 
instmments  daring  the  year.  A  serious  break  occurred  in  the  section 
of  telegraph-line  between  Kittyhawk  and  Gape  Henry  in  April,  several 
miles  of  it  being  entirely  washed  away.  A  working  party  is  now  en- 
gaged in  repairing  the  line,  every  care  being  taken  to  prevent  a  similar 
accident  in  the  future.  Fifty-two  cautionary  signals  were  displayed 
daring  the  year,  of  which  number  forty-one  are  reported  as  justified, 
and  eleven  not  justified.  The  sergeant  remarks  as  follows  in  relation  to 
some  of  these  displays : 

September  16  and  17, 1876. — Two  honses  blown  down.    Telegraph-]ine  down. 

yovember  19  and  20. — ^The  schooner  J.  H.  Lockwood  ashore  twenty  miles  north  of 
Hatteras.     ISo  lives  lost. 

December  24  to  27, 1876.— The  Italian  bark  America  Pallerano  came  ashore  on  the  24th 
instant;  crew  saved  by  the  life-saving  crew  station  No.  9.  The  English  bark  Tioto 
came  ashore  on  the  25th  instant ;  crew  saved  by  the  life-saving  crew  station  No.  5 ; 
the  vessel  a  total  wreck. 

April  8  to  11, 1877.— Telegraph-line  down  and  partly  washed  away.  Schooner  Ed- 
ward J.  Hearity,  of  Philadelphia,  ashore  eight  miles  north  of  station  ;  cargo,  yellow- 
pine  Inmber;  crew  supposed  to  be  lost;  remnants  of  clothing  fonnd  in  the  rigji^ing. 

KNOXVILLE,  TENNESSEE. 
[Official  number^  42.] 

Latitude 35o  50' 

Longitude 83°  58' 

Mean  barometer  for  the  year  ending  June  30, 1877 30.054 

Mean  temperature  for  the  year  ending  Jnne  30,  1877 55*^.3 

Amonnt  of  rain-fall  for  the  year  ending  June  30, 1877 43.53  inches. 

No  change  in  working  force,  Sergeant  J.  K.  Payne  remaining  in  charge. 
^0  change  has  been  m^iile  in  location  of  office  since  last  report.  The 
station  has  not  been  inspected  dnring  the  year. 
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PUBLICATIONS. 

Namber  of  Bulletins  (mauifold)  issaed  daring  the  year  ending  Jane  30, 1877 6*24 

Number  of  Form  22  iasaed  during  t  he  year  ending  June  30, 1877 57 

Total 681 

LA  CROSSE,  WISCONSIN. 

[Official  number  J  87.] 

Latitude 43*^  4-^' 

Longitude 9P  2:V 

Mean  barometer  for  the  year  ending  June  30,  1877 29.991 

Mean  temperature  for  the  year  ending  June  30, 1877 45'^.9 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877 30.34  inches. 

No  change  has  been  made  in  working  force,  Sergeant  J.  G.  Lynch 
remaining  in  charge.  The  station  was  inspected  in  October,  1876,  and 
found  in  fair  condition.  The  highest  water  in  the  river,  4  feet  7  inches, 
occurred  on  July  1, 1876,  and  again  on  June  2  and  3, 1877.  Lowest 
water,  1  foot  6  inches  below  bench-mark,  occurred  on  March  29, 1877. 
The  sergeant  reports  that  navigation  opened  February  27,  1877,  the 
earliest  on  record  at  this  station,  but  closed  again  on  the  9th  of  March, 
and  remained  closed  until  the  27th. 

The  following  extract  is  made  from  the  semi-annual  report  of  the 
sergeant: 

Weather  indications  received  through  the  Associated  Press,  and  published  in  both 
papers,  are  eagerly  looked  tor  by  all  classes. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1377. .    2, 415 

Number  of  Local  Reports  issued  during  the  year  ending*June  30,  lt^77 2, 133 

Number  of  Form  22  issued  during  the  year  ending  June  30, 1877 3S 

Total 4,586 

LEAVEN WOETH,  KANSAS. 

[Official  mtmber^  52.] 

Latitude 39^  19' 

Longitude 94°  58' 

Mean  barometer  for  the  year  ending;  June  30,  1877 '29.984 

Mean  temperature  for  the  year  ending  June  30,  1877 52^.4 

Amount  of  rain-fall  for  the  year  ending  June  30,  1877 48.37  inches. 

Sergeant  Edgar  McGovera  was  relieved  December  21, 1876,  for  dis- 
charge, and  Sergeant  W.  D.  McChesney  assigned  to  the  station  and 
continues  in  charge  at  this  date.  During  the  year  one  assistant  was 
relieved  on  account  of  sickness  and  one  for  discharge.  Private  H.  J. 
Schulteis,  jr.,  was  assigned  February  3,  1877.  The  oflBce  was  inspected 
in  October,  1876,  and  found  in  satisfactory  condition. 

The  sergeant  reports  that  reports  of  the  river  received  from  Omaha 
during  high  water  were  very  beneficial  to  a  large  number  of  citizens  in 
this  city  and  vicinity.  The  highest  stage  of  water  in  the  river  occurred 
{Tune  13, 1877,  when  the  gauge-reading  was  19  feet  8  inches,  and  the 
lowest  stage  on  December  14,  15,  16,  and  17,  when  the  reading  was  4 
feet  8  inches.  One  hundred  and  seventy-six  post-offices  have  been  regu- 
larly supplied  with  Farmers'  Bulletins  from  this  station.  The  reduction 
since  last  report,  in  number  of  offices  supplied  with  these  bulletins,  was 
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due  to  the  change  in  schedule-time  of  the  mail-trains  leaving  Leaven- 
worth. Many  of  the  offices  formerly  supplied  cannot  now  be  reached 
JD  time  to  make  the  reports  of  much  value  to  the  public. 

PUBLICATIONS. 

Namber  of  Farmers*  Bulletins  issaed  during  the  year  ending;  Jane  30,  1877. ..  63, 350 

Namber  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30)  1877 . .  125 

Namber  of  Local  Reports  issued  during  the  year  ending  June  30,  1877 712 

Xomber  of  Form  22  issued  during  the  year  ending  June  30,  leJ77 85 

TotAl 64,272 

LEXINGTON,  KENTUCKY. 

[Official  number^  90.] 

Latitude 38<^    8' 

Longitude 84°  33' 

Sergeant  E.  Lloyd  was  ordered  to  Office  Chief  Signal-Officer  July  11, 
1S76.  VV^as  discharged  and  re-enlisted  July  22,  and  reassigued  to  sta- 
tion.   The  station  was  discontinued  July  24,  1876. 

LOGANSPORT,  INDIANA. 

[Official  number^  124.] 

Corporal  C.  B.  Whiting  continues  in  charge  of  station,  and  has  satis- 
factorily performed  the  duties  intrusted  to  him.  The  station  was  in- 
spected in  January,  1877,  and  found  to  be  in  excellent  condition.  This 
being  a  printing  station  only,  meteorological  observations  are  not  made. 
One  hundred  and  ninety-one  post-offices  have  been  regularly  supplied 
with  the  Farmers'  Bulletin  from  this  station. 

The  following  extract  is  made  from  the  semi  annual  report  of  Corporal 
Whiting : 

Much  interest  bas  been  manifested  by  the  citizens  and  press,  the  latter  pnblisblng 
that  portion  of  the  reports  from  which  benefits  for  the  immediate  vicinity  might  be 
derived ;  also  pablisbiug  the  f v>ot-note  that  accompanies  each  copy  of  the  farmers' 
bulletin. 

PUBLICATIONS. 
N'umber  of  Farmers'  Balletius  issued  during  the  year  ending  June  30, 1677 63, 190 

« 

LONG  BRANCH,  NEW  JERSEY. 
[Official  number,  113.] 

Latitude 40--^  lb' 

LoDgimde 7:P  59' 

This  station  was  discontinued  July  8,  1876;  Corporal  Shadle  and 
Private  Bolton,  the  enlisted  men  on  duty  there,  being  transferred  to 
Sandy  Hook. 

LOS  ANGELES,  CALIFORNIA. 

[Official  number,  141.] 

Latitude 34°    3' 

Longitude 118^  16'' 

Sergeant  M.  M.  Sickler  was  ordered  to  establish  a  station  at  this  point, 
per  Special  Order  No.  62,  May  21,  1877,  and  to  commence  observations 
CD  July  1, 1877.  Sergeant  C.  E.  Howgate  relieved  Sergeant  Sickler  in 
charge  of  station  June  16, 1877. 
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LOUISVILLE,  KENTUCKY. 
[Official  number  J  64.] 

Latitude 38o  18' 

LoDgirade 85^  52' 

Mean  barometer  for  the  year  endiDg  Jane  30, 1877 300.26 

Mean  temperature  for  the  year  ending  Jane  30, 1877 55^.0 

Amount  of  rain-fall  for  the  year  ending  Jnne  30, 1877 45.22  inches. 

Sergeant  E.  E.  Clements  was  relieved  February  28, 1877,  for  neglect 
of  daty,  Sergeant  L.  E.  Sebree  taking  charge  of  the  station.  Two  assist- 
ants were  relieved  from  this  station  daring  the  year  for  insabordinatiun. 
Private  J.  Oassidy  was  ordered  to  duty  here  June  22,  1877.  The  office 
was  moved  March  3,  1877,  from  the  Newcomb  bailding  to  Coarier-Jour- 
nal  bailding,  southeast  corner  of  Fourth  avenue  and  Green  streets.  The 
office  consists  of  one  room  for  office  proper  and  one  for  storage  purposes. 
The  new  office  is  centrally  located,  and  is  well  adapted  to  the  service. 
The  Courier-Journal  Company  give  the  office-rooms  free  of  rent-charge 
for  one  year.  The  office  was  inspected  in  February,  1877,  and  the  in- 
spector reported  that  the  station-work  had  been  badly  neglected.  Ser- 
geant Clements  was  relieved  and  ordered  to  Fort  Whipple,  Virginia, 
and  Sergeant  Sebree,  who  had  been  highly  complimented  by  the  in- 
specting-officer  for  ability  and  attention  to  duty,  and  whose  station  at 
Rochester,  N.  Y.,  had  been  pronounced  in  perfect  condition,  was  ordered 
to  take  charge  of  the  station.  Since  the  change  in  sergeants  the  station- 
work  has  been  satisfactorily  performed.  High  water  occurred  January 
21,  when  the  gauge-reading  was  30  feet,  and  low  water  occurred  Decem- 
ber 18,  when  the  reading  was  4  feet  1  inch. 

PUBLICATIONS. 

Namber  of  Balletina  (manifold)  issued  daring  the  year  ending  .Tune  30, 1877. ..  5, 558 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1877 1, 460 

Number  of  Form  22  issued  during  the  year  ending  June  30, 1877 44 

Number  of  Form  26  issued  during  the  year  ending  June  30, 1877 3,640 

Total 10,702 

LYNCHBURG,  VIRGINIA. 

[Offi^nal  number^  ^4:.] 

Latitude 37°  30' 

Longitude 79°    2' 

Mean  barometer  for  the  year  ending  Juue  30, 1877 30.024 

Mean  temperature  for  the  year  ending  June  30, 1877 56^ .5 

Amount  of  rain-fall  for  the  year  ending  Jnne  30, 1877 34.87  inches. 

Sergeant  H.  U.  Jones  was  granted  lejive  of  absence  from  August  14 
until  October  4,  1876,  during  which  period  Sergeant  W.  O.  Bailey  was 
in  charge.  Sergeant  Jones  was  relieved  for  discharge  and  change  of 
station  March  13,  1877,  by  Sergeant  J.  T.  O'Keeffe,  who  remains  in 
charge,  and  has  given  satisfaction. 

No  change  has  been  made  in  location  of  office. 

The  following  extract  is  made  from  the  semi-annual  report  of  the  ser- 
geant : 

The  press  of  the  city  have  taken  a  deep  interest  in  the  service,  and  both  the  Daily 
Virginian  and  Daily  News  generously  devote  a  largo  space  in  their  columns  for  the 
publication  of  the  daily  and  monthly  reports. 
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PX7BLICATI0NS. 

Number  of  Local  Reports  iBsned  during  the  year  ending  Jane  30, 1877 ^...  620 

Namber  of  Form  22  issued  daring  the  year  ending  Jane  30, 1877 25 

Total 645 

M ALONE,  NEW  YORK. 

[Official  number^  131.] 

Latitude 44^  50' 

Loogitade 74°  20' 

Sergeant  P.  Bellville  remained  in  charge  of  the  station  nntil  April  30^ 
1S77,  when  he  was  relieved  and  the  station  discontinued. 

The  office  waa  inspected  in  Jaly,  1876,  and  found  in  fair  condition. 

The  ^<  Indications  "  were  received  here  and  posted  daily,  Sandays  ex- 
cepted, nntil  the  station  was  broken  up. 

MANHATTAN,  KANSAS. 

[Official  number^  135.] 

Latitude 3y>  41' 

Longitude 96°  32' 

The  station  at  this  place  was  discontinned  July  31, 1876,  and  Sergeant 
H.  F.  McFarland,  the  enlisted  man  on  duty,  was  ordered  to  Fort  Whip- 
ple, Virginia. 

MAEQUETTE,  MICHIGAN. 

[Official  number  J  50.] 

Utitude 460  33' 

Longitude 87°  36' 

Mean  barometer  for  the  year  ending  June  30, 1877 *29.964 

Mean  temperiatare  for  the  year  ending  June  30,  1877 *4'29,l 

Amoant  of  rain-^m  for  the  year  ending  June  30, 1877 *21.7d  inches. 

Sergeant  W.  H.  Olendenon  was  relieved  July  14, 1876,  by  Sergeant 
J.  C.  BogeriBy  and  ordered  to  the  office  of  the  Ohief  Signal-Officer  for  dis- 
charge. Sergeant  Rogers  remains  in  charge  of  station  and  has  given 
satisfaction.  The  location  of  the  office  and  instruments  remains  nn- 
cbanged  sinoe  last  report. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

The  serrioe  at  this  place  is  highly  appreciated,  and  the  interest  taken  in  it  is  con- 
atantly  increasing. 

The  office  is  Tiaited  hy  the  captain  of  nearly  every  vessel  which  comes  to  this  port. 

The  display  of  cantionary  signals  was  resumed  March  31,  although  the  opening  of 
navigation  did  not  take  place  until  May  5,  when  the  first  hoat  arriv^. 

December  31, 1876. — I  find  the  service  to  he  highly  appreciated  here,  not  only  hy  the 
diplay  of  m^aJBy  which  by  navigators  are  considered  of  great  importance,  out  also 
the  instmmental  indications  of  the  office  are  consulted  daily  by  those  having  goods  to 
iend  by  wagona  into  the  interior^  and  by  pleasure  parties,  &o. 

From  the  opening  to  the  closing  of  navigation  this  season.  797  vessels  have  cleared 
^m  this  port,  the  captains  of  which  in  nearly  every  case  come  to  this  office  to  see 
what  the  indications  are  before  leaving  port.  From  August  15  to  September  15,  ninety- 
foar  persons  visited  this  office  upon  business  relating  to  the  office. 

On  September  5 1  .was  called  upon  to  appear  in  court  with  the  records  of  this  office 
to  testify  in  a  very  important  case  as  to  the  temperature  on  li  certain  night.  A  wo- 
man was  beinii;  tried  for  the  murder  of  her  husband.  The  prosecuting  attorney  told  me 
that  the  records  of  this  office  saved  the  woman  from  being  convicted. 

*ODly  S3  days'  obserTations  in  Jane,  1876. 
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On  the  7th  of  November,  I  was  called  up  at  2  o'clock  in  the  moruing  by  the  captain 
of  the  steamer  Peerless,  who  wished  to  consult  the  instruments  of  this  office  before 
leaving  port.  The  instrumental  indications  were  such  that  he  remained  la  port.  He 
told  me  afterward  that  if  he  had  left  that  ni^ht,  he  believed  bis  vessel  would 
have  been  lost. 

The  Sanlt  Canal,  the  outlet  of  Lake  Superior,  was  closed  for  the  season  on  Novem- 
ber 28.  The  harbor  of  Marquette  became  frozen  over  on  the  night  of  December  8,  and 
on  the  morning  of  the  10th  the  lake  was  frozen  over  as  far  as  could  be  seen  with 
a  glass. 

Twenty-niDe  cautionary  signals  were  displayed  at  tins  station  daring 
the  year,  of  which  number  fifteen  are  reported  as  justified  and  fourteen 
not  justified  at  the  station. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  dis- 
plays: 

August  24  and  25, 1876. — The  warning  was  observed  by  all  vessels  in  port.  The  office 
was  visited  by  ship-owners,  captains,  and  others  interested  in  shipping. 

Sepiemher  3  and  4,  1876. — No  vessels  left  port  dnring  the  display. 

October  5  to  7, 1676. — The  schooner  Constitution  was  wrecked  off  White  Fish  Point 
on  the  night  of  the  5th.    All  vessels  in  port  observed  the  signal. 

October  9  and  10,  1876. — Few  vessels  in  port ;  none  left. 

October  20  to  21,  1876. — Heavy  rain.    Three  vessels  remained  in  port. 

November  5  to  7, 1876. — All  vessels  remained  in  harbor.  The  captain  of  steamer 
Peerless  visited  the  office  for  information. 

March  31  and  April  2,  1877. — Storm,  accompanied  by  rain  and  snow;  navigation  not 
yet  open. 

May  15  to  17, 1877.— Steamer  City  of  Dulnth  remained  in  port  36  hours  on  account 
of  signal. 

May  17  and  18,  1877. — ^No  vessels  left  port.  The  steamer  Kewnnaw  arrived  and  re> 
ports  very  high  winds  out  on  the  lake.  The  wind  has  driven  all  the  ice  out  of  the 
bay. 

MEMPHIS,  TENNESSEE. 
[Official  number^  62.] 

Latitude 35^    7' 

Longitude , 90<=    7' 

Mean  barometerfor  the  year  ending  June  30, 1877 30.066 

Mean  temperature  for  the  year  ending  June  30, 1877 bO-^A 

Amoant  of  rain-fall  for  the  year  ending  June  30, 1877 63.74  inches. 

Sergeant  H.  M.  Ludwig  was  relieved  July  22, 1876,  for  neglect  of  duty, 
and  Sergeant  William  McElroy  placed  in  charge  of  the  station.  Xo 
change  was  made  in  location  of  office  or  instruments  daring  the  year. 
The  following  extracts  are  made  from  the  semiannual  reports  of  the 
sergeant: 

The  Memphis  Cotton  Exchangee  as  well  as  the  Memphis  Chamber  of  Commerce  con- 
tinue to  manifest  great  interest  in  all  that  pertains  to  the  signal-service,  and  to  this 
station  particularly.  There  is  not  a  day  passes  but  some  member  of  either  body  ap- 
plies to  this  office  for  information  regarding  the  weather,  either  past,  present,  ot 
future. 

The  service  is  continnaUy  gaining  friends  among  all  classes  in  this  section,  and  par- 
ticularly among  those  engaged  in  raising  cotton. 

Among  the  merchants  and  those  engaged  in  the  steiinboat  business,  the  river  reports 
are  highly  appreciated.  The  city  press  take  a  great  deal  of  interest  in  these  reports, 
and  devote  to  them  generous  space. 

During  the  past  six  months  your  observer  has  been  called  upon  several  times  to  fur- 
nish transcripts  of  the  weather,  from  data  on  file  in  this  office,  to  be  used  as  evidence 
in  court  where  suits  have  been  brought  for  damages  sustained  by  cotton  and  other 
freights,  from  exposure  to  the  elements,  through  neglect,  &o.,  on  the  part  of  shippers, 
consignees,  and  others,  an^  in  every  case  the  statement  of  the  sergeant  that  the  paper 
was  a  true  copy  from  the  records  on  file  in  this  office  has  caused  it  to  be  received  and 
filed  aa  evidence,  a  proof  that  the  reports  and  data  are  regarded  as  absolutely  correct. 

The  Farmers^  Bulletin  continues  to  grow  in  favor  among  the  planters.  The  most 
popnlar  issue  from  this  station  is  the  river-bulletin.    April  9, 1  W4is  oompeUed  to  in- 
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crease  my  issae  to  sixteen  daily ;  on  the  16tb,  increased  to  twenty ;  five  copies  were 
wnt  down  the  river.  The  steamers  generally  leave  at  5  p.  m.  sharp,  but  during  the 
period  from  April  9  to  May  1,  1877,  they  waited  uutil  the  river  reports  were  all  in. 

The  manager  of  the  wharf-boat  at  Friar's  Point  made  fifteen  and  twenty  copies  of 
each  report  I  sent  him ;  the  farmers  would  ride  ten  and  fifteen  miles  to  ^et  a  look  at 
it.    The  captain  of  the  steamer  Cohoma  had  his  clerk  make  twenty  copies,  and  dis- 
tributed them  along  the  river.  The  amount  of  good  done  by  these  is  simply  iucalcula- 
b)e.    Of  the  many  cases  reported  to  me,  one  in  particular  strikes  me  now. 

Mr.  Cochrane,  a  cotton-buyer  and  large  planter,  claims  to  have  saved  $.3,000  from 
acting  on  information  received  at  this  office. 

High  water,  33  feet,  occarred  April  29, 1877,  and  low  water,  10  inches, 
on  Janaary  3,  1877. 

The  station  was  inspected  in  Jnly,  1876,  and  March,  1877,  and  found 
in  good  condition. 

PUBLICATIONS. 

Xamber  of  Farmers*  Bnlletins  issued  during  the  year  ending  June  30, 1877 12,708 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1877. ..     7, 002 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1877 1, 416 

Number  of  Form  22  issued  during  the  year  ending  June  30, 1877 176 

Number  of  Form  26  issued  during  the  year  ending  June  30,  1877 4, 118 

Total 25,420 

MILWAUKEE,  WISCONSIN. 
[Official  number y  38.] 

Latitude 43'^    3' 

Longitude 87°  54' 

Mean  barometer  for  the  year  ending  June  30, 1877 30.021 

Mean  temperature  for  the  year  ending  June  30, 1877 43^.1 

Amount  of  rain-fall  for  the  year  ending  June  30,  1877 42.87  inches. 

Sergeant  S.  W.  Rhode  remains  in  charge  of  station  and  has  given 
satisfaction.  Sergeant  E.  B.  Garriott  was  relieved  from  temporary  duty 
Jaly  25,  1S76,  and  ordered  to  duty  elsewhere.  Private  D.  C.  Ralston 
was  ordered  to  this  station  January  4,  but  was  subsequently  promoted 
to  sergeant,  and  transferred  to  Smithville,  N.  G.  The  station  was  in- 
spected in  October,  1876,  and  found  in  good  order.  The  sergeant  iii 
charge  of  the  station  was  highly  complimented  in  the  report  of  the  in- 
spector. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

At  the  special  request  of  the  Northwestern  Transportation  Company,  the  display  of 
the  cautionary  signal  was  continued  at  this  station  during  the  wint>er  months.  *  Mari- 
ners rely  almost  entirely  on  the  signal  for  warning  of  approaching  gales. 

The  majority  of  the  lake  captains  and  masters  are  on  the  side  of  caution,  and  the 
office  is  sought  for  information,  when  the  signal  is  np,  hefore  sailing. 

The  service  continnes  to  ^row  rapidly  in  popular  favor  at  this  station. 

The  cautionary  signal  is  invaluable  to  the  marine  interest.  It  is  the  hope  of  the 
public  that  the  service  will  continne  to  improve  and  make  favorable  progress  in  its 
fatnre  undertakings. 

The  propellers  Lawrence  and  St.  Albans,  of  the  Northern  Transit  Line,  arrived  at 
this  port  at  11  p.  m.  April  25, 1877,  five  days  out  from  Cleveland,  Ohio,  being  the  first 
ftrrivals  from  the  lower  lakes  this  season.    Cargoes,  general  merchandise. 

Fifty-eight  cautionary  signals  were  displayed  at  this  station  during 
the  year,  of  which  number  thirty-nine  are  reported  as  justified  at  station 
and  nineteen  not  justified.  The  sergeant  reports  as  follows  in  regard  to 
some  of  these  displays : 

August  9  to  11, 1876. — ^The  schooner  C.  C.  Barnes  broke  from  her  moorings  in  the 
ibip-yard,  and  was  damaged  by  contact  with  the  dryndocks. 
o^tember  5  and  6, 1876. — ^The  storm  th^  most  severe  of  the  season ;  the  water  dash- 
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ing  clear  over  the  breakwater.    Considerable  damage  done  to  shipping.    The  Good- 
rich steamers  remained  in  Pprt. 

September  9  to  ll,  1876. — This  port  full  of  vessels  on  9th,  10th,  and  11th  instants,  wait- 
ing for  the  gale  to  abate.  Several  steamers  and  steam-barses  endeavored  to  leave  on 
the  9th,  but  were  compelled  to  return  to  port.  Considerable  damage  was  done  to  the 
Northwestern  and  Lake  Shore  Railroad. 

September  28  and  29, 1676. — A  heavy  sea  prevailed  on  Lake  Michigan  during  the  28th. 
Several  vessels  sprung  leaks,  and  several  lost  portions  of  their  cargoes  and  canvas,  bat 
no  serious  disasters  reported. 

October  2  and  3, 1876. — A  very  heavy  sea  on  Lake  Michigan.  Several  vessels  put  into 
Chicago  with  the  loss  of  portions  of  their  canvas. 

October  5  to  7,  1876. — The  boats  of  the  Northwestern  Transportation  Company  did 
not  run  from  the  morning  of  the  5th  to  the  evening  of  the  7th.  The  Goodrich  Trans- 
portation Company  steamers  also  remained  in  harbor  during  the  same  time. 

October  9  and  10, 1876. — Storm  very  severe,  and  many  disasters  are  reportf'd. 

October  20  and  21, 1876. — Many  captains  and  vessel-owners  visited  tlie  office.  Many 
vessels  songht  shelter  in  the  harbor  during  the  gale,  and  none  left  port. 

November  5  to  7, 1876 — Schooner  Kate  E.  Howard  missed  the  pier  and  went  on  the 
beach  while  entering  the  harbor  at  Saint  Joseph,  Mich.,  on  the  6th  inst.  A  number  of 
sailing-vessels  reached  Chicago  on  the  6th  with  canvas  and  rigging  damaged.  Steamer 
Dix,  while  trying  to  enter  the  harbor,  Lndington,  Mich.,  struck  the  pier  and  broke  her 
stem.    No  disasters  occurred  at  or  near  this  port. 

November  30  to  December  1, 1876. — The  schooner  Hans  Crocker  water-logged  and  went 
ashon^at  Kenosha,  on  the  30th,  a  total  loss.  A  large  number  of  vessels  sought  shelter 
in  this  harbor  on  the  morning  of  the  30th.  The  steamers  Nebraska  and  Minneapolis 
departed  at  1  p.  m.,  but  were  compelled  to  return  at  5  p.  m.,  30th. 

December  8  and  9, 1876. — ^No  marine  disasters  reported ;  all  steamers  of  the  lines  run- 
ninff  from  this  port  being  in  harbor.  The  light-house  and  harbor-piers  at  Ludington, 
Mich.,  were  totally  demolished  bv  the  gale  on  the  night  of  the  8th,  and  a  number  of 
buildings  in  tiiis  city  in  course  of  construction  were  badly  damaged.  The  severe  cold 
weather  following  the  gale  caused  much  damage.    All  sail-navigation  suspended. 

December  12  and  13, 1876. — The  Grand  Haven  steamers  remained  in  port. 

December  14  and  15, 1876. — ^The  Chicago  and  Grand  Haven  steamers  remained  in  port. 

December  15  and  16,  1876. — The  Grand  Haven  and  Chicago  steamers  remained  in  port, 
which  is  entirely  due  to  the  fact  that  the  officers  consulted  the  reports  and  relied  upon 
them,  and  prevented  disaster  to  their  boats.    Had  they  gone  out  they  could  never 
have  reached  port.    This  was  the  most  severe  gale  for  many  months  at  this  port. 
Some  damage  was  done  in  the  city. 

January  6  and  7, 1877.— The  Chicago  and  Milwaukee  and  Graud  Haven  boats  re 
mained  in  port. 

January  19  and  20, 1877. — ^The  Chicago  and  Grand  Haven  steamers  remained  in  port. 

February  20  to  24,  \877. — ^The  Graud  Haven  steamers  have  been  laid  up  for  several 
weeks  past,  they  being  unable  to  penetrate  the  larg^e  masses  of  ice  off  Grand  Haven. 
Captain  Kirby,  of  the  steamer  Minneapolis  reports  icebergs  there  30  feet  high. 

ifarch  6  to  9, 1877.— Heavy  snow  fell  during  the  gale.  All  the  railroad-trains  were 
delayed. 

March  31  to  April  2, 1877. — The  gale  was  preceded  by  a  thunder-storm  and  heavy  rain, 
which  latter  caused  great  damage  in  the  interior  of  the  State  by  washing  out  railroad- 
tracks  and  destroying  bridges,  £c.  Several  houses  in  the  city  were  unroofed,  chimneys 
and  sign^  blown  down,  and  fully  one-half  of  the  cellars  in  the  city  were  flooded. 

April  7  to  10, 1877. — Several  disasters  occurred  on  the  east  shore  of  the  lake.  A  ves- 
sel was  beached  and  a  pier  swept  away  &\  Holland,  Mich. ;  no  disasters  on  the  west 
shore.    The  Grand  Haven  and  Chicago  steamers  remained  in  port. 

April  19  and  20, 1877. — Heavy  rain  fell  on  the  19th.  Schooner  Albatross  and  several 
other  vessels  lost  portions  of  their  canvass  and  deck-loads.  The  damage  in  the  city 
and  surronnding  country  by  the  heavy  rain  was  very  great. 

April  26  to  29, 1877. — Steam-bargiB  S.  C.  Baldwin  driven  on  a  reef  in  Thunder  Bay. 
Schooner  H.  D.  Moore  collided  with  propeller  Scotia  at  Chicago  with  damage  to  both. 
Schooner  Black  Hawk  was  thrown  on  her  beam-end  in  Bailey's  Harbor ;  lost  part  of 
her  deck-load,  righted,  and  made  her  way  into  Chicago.  At  Green  Bay  the  water  was 
backed  up  in  the  Fox  River ;  a  great  deal  of  damage  from  inundation.  Other  damages 
to  vessels  in  various  harbors  caused  by  crowding  together  to  escape  the  gale.  No  ves- 
sels left  port  after  the  signal  was  hoisted,  and  several  returned.  But  for  the  attention 
paid  to  the  signal  the  damage  would  have  been  greater. 

May  20  to  23, 1877. — Several  minor  disasters  occurred,  the  principal  of  which  are  the 
following:  The  schooners  Wayne,  Pilgrims,  and  £.  R.  Blake  lost  each  a  jib-topsail; 
schooner  Brightie  her  main-boom ;  schooner  William  Jones  her  fore-topmast  and  the 
lift  of  her  foresail ;  also,  schooners  Regulator,  Jennie,  Metropolitan,  America,  and  scow 
Dan  Sickles  portions  of  their  rigging.    Several  vessels  remained  in  port. 

May  29  to  June  2, 1877. — Gale  of  the  1st  instant  caused  considerable  damage  in  the 
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cifv;  chtmneyB  and  awninfics  blown  down  ;  plate-glass  windows  broken  ;  several  houses 
tauroofed  ;  one  house,  in  course  of  erection,  leveled  with  the  ground;  the  large  signal- 
lantern  and  anemometer-ladder  broken.  Its  extent  on  the  lake  was  comparatively 
small  and  its  force  considerably  less.    Several  vessels  lost  portions  of  their  canvas. 

June  29  to  Juljf  1,  lcf77. — Several  vessels  suffered  a  loss  of  canvas  and  portions  of  their 
rigging  on  thia  lake.    No  serious  disasters. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1877. ..  5, 895 

Number  of  L>cal  Reports  issued  during  the  year  ending  June  30,  1877 569 

Number  of  Form  15  (manifold)  issued  during  the  year  ending  June  30, 1877  .. .  3, 706 

Number  of  Form  ^  issued  during  the  year  ending  June  30,  1877 94 

Total 10.264 

MOBILE,  ALABAMA. 
{Official  number^  27.] 

Latitude 30°  42' 

Longitude 87°  59' 

M-an  barometer  for  the  year  ending  Jane  3U,  1877 30.074 

Mean  temperature  for  the  year  ending  June  30, 1877 65°  .4 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877 62.37  inches. 

Sergeant  D.  O'Donoghae  was  relieved  September  2, 1876,  bj  Sergeant 
C.  Dill,  and  ordered  to  ofiBce  of  the  Chief  Signal-OflBcer  for  discharge. 
Sergeant  Dill  remains  in  charge  of  station  and  has  given  satisfaction. 
Private  Harry  Hall  was  promoted  to  corporal  May  21,  1877,  and  trans- 
ferred to  Pioche,  Nev.  Private  E.  0.  Imlay  was  ordered  to  this  sta- 
tion May  22,  1^77.  No  change  was  made  in  location  of  office  or  instru- 
ments during  the  year.  The  station  was  inspected  in  April,  1877,  and 
found  in  good  condition. 

Ten  cautionary  signals  were  ordered  for  this  station  during  the  year, 
of  which  number  three  are  reported  as  justilied  and  seven  not  justified. 
The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays: 

March  8  and  9,  1877. — Several  vessels  remained  in  port. 

March  17,  1877. — Storm  was  quite  severe  thirty  or  forty  miles  south  of  the  city. 

April  7  and  8,  1H77. — Gale  very  severe.  The  steamboat  Mary  lost  both  her  chimneys 
overboard,  and  bad  her  cabin  badly  strained.  Fences,  avrnings,  and  signs  were  blown 
down.    A  severe  tornado  is  reported  at  Pensacnlai  Fla. 

April  12  to  13, 1877. — The  display  was  beneficial,  as  it  prevented  vessels  from  sailing 
and  encodntering  the  severe  storm  outside. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant: 

The  interest  in  the  service  manifested  by  citizens,  the  Board  of  Trade,  and  the  Cotton 
Exchange  continues,  and  is,  if  possiitle,  somewhat  increased.  A  meteorological  com- 
mittee has  been  appointed  by  both  the  Board  of  Trade  and  the  Cotton  Exchange.  The 
reliance  in  our  bulletins  and  reports  is  absolute. 

The  indications  are  implicitly  relied  upon.  The  weather-maps  at  the  Board  of 
Trade  and  Cotton  Exchange  are  carefully  scanned  each  day,  and  their  usefulness 
appreciated  and  approved.  The  meteorological  data  furnished  monthly  to  the  Board 
of  Health  are  thankfully  received,  and  are  studied  in  connection  with  epidemic  dis- 

PUBLICATIONS. 

Nnmber  of  Bnlletim  (manifold)  issued  during  the  year  ending  June  30, 1877. .  4, 634 
Number  of  Form  15  (manifold)  issued  during  the  year  ending  June  30, 1877. . .  1, 731 
Number  of  Form  22  issued  during  the  year  eudiug  June  30, 1877 70 

Total 6,435 

4s  O 
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MONTGOMERY,  ALABAMA. 

[Official  number^  26.] 

Latitude 32°  22' 

Longitude 86^  23' 

Mean  barometer  for  the  year  ending  June  30,  1877 30.079 

Mean  temperature  for  tbe  year  ending  June  30,  1877 64^.2 

Amount  of  rain^fall  for  the  year  ending  June  30, 1877 51.89  inches. 

Sergeant  William  J.  Evans  has  remained  in  charge  of  station  since 
last  report,  and  since  July  24,  1876,  has  had  no  assistant.  Private  P. 
P.  Lyons  was  relieved  July  24, 1876,  in  order  to  reduce  the  force  at  sta- 
tion. Sergeant  John  0.  Rogers  was  relieved  from  temporary  duty  and 
transferred  July  14, 1876,  to  Marquette,  Mich.  The  printing  of  Farmers' 
Bulletins  was  discontinued  July  31,  1876.  The  office  was  inspected  in 
April,  1877,  and  found  in  good  condition.  No  change  has  been  mad^ 
in  the  location  of  office  or  instruments  since  the  date  of  last,  report. 
The  following  extracts  are  made  from  the  semi-anniial*  reports  of  the 
sergeant: 

I  will  cite  the  case  of  a  Mr.  M.  C.  Scott,  who  owns  a  two-thousand  acre  plantation  a 
short  distance  from  the  city.  During  the  months  of  May  and  June,  Mr.  Scott  very 
frequently  called  at  the  office  to  examine  the  daily  bulletin,  which,  taken  in  connec- 
tion with  the  published  indications,  has  been  of  very  great  service  to  him  in  his  farm- 
ing operations.  He  reports  that  there  were  two  occasions  on  which  this  was  especially 
true.  One  was  in  cutting  his  hay-crop,  and  the  other  his  oat-crop,  both  of  which  he 
was  enabled,  by  the  warning  he  had  received,  to  harvest  just  in  time  to  escape  a  storm, 
and  save  himself  the  loss  ox  many  hundred  dollars. 

PUBLICATIONS. 

Number  of  Farmers'  Bulletins  issued  during  the  year  ending  June  30,  1877 ....  3, 044 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1877  . .  5,  S30 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1877 336 

Number  of  Form  15  (manifold)  issued  during  the  year  ending  June  30, 1877...  2, 924 

Number  of  Form  22  is^iued  during  the  year  ending  June  30, 1877 18 

Total 11,552 

MORGANTOWN,  WEST  VIRGINIA, 

[Official  numbeTy  92.] 

Latitude 39°  36' 

Longitude 79°  52^ 

Mean  barometer  for  the  year  ending^  June  30, 1877 30.009 

Mean  temperature  for  the  year  ending  June  30, 1877 51^.3 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877 46.82  inches. 

Sergeant  L.  Danne  was  ordered  to  office  Chief  Signal-Officer  for  dis- 
charge, October  6, 1876.  Upon  re-enlistment  he  was  promoted  to  ser- 
geant and  reassigned  to  station,  October  18, 1876. 

Sergeant  Dunne  has  faithfully  performed  the  work  assigned  to  him. 
In  addition  to  the  regular  duties  of  the  office,  the  sergeant  has  given 
instruction  in  signaling  and  telegraphy,  and  in  manner  of  recording 
meteorological  observations,  to  twenty-two  students  of  the  West  Vir- 
ginia University. 

"So  change  has  been  made  in  location  of  office  or  instruments  since 
last  report.  The  station  was  inspected  in  February,  1877,  and  found  in 
excellent  order. 

Daily  observations  are  made  of  the  change  in  the  Monongahela  River, 
which  observations  are  telegraphed  to  Washington  during  high  water. 
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Highest  water  since  last  report,  occurred  January  16,  wlien  it  was  27 
feet  6  inches,  and  the  lowest  water  was  4  inches,  which  reading  was 
observed  ou  September  6  and  7,  October  29,  30,  and  31,  and  November 
1,  2,  and  3. 

MOUNT  WASHINGTON,  NEW  HAMPSHIRE. 

[Official  number y  40.] 

Latitude 44°  16' 25" 

LoDgilade 71^  16' 26" 

Meau  barometer  for  the  .year  eDdiog  Jane  30, 1877 29.956 

Mean  teuiperatare  for  the  year  ending  June  30,  1877 25^.5 

Amount  of  lain-fall  for  the  year  ending  June  30,  lo77 74.71  inches. 

Sergeant  William  Line  continued  in  charge  of  station  during  the  year, 
but  an  order  was  issued  June  30, 1877,  transferring  him  to  Toledo,  Ohio, 
and  directing  Sergeant  O.  S.  M.  Cone  to  assume  charge  at  this  place. 
Private  G.  J.  Kibg  was  relieved  on  account  of  ill  health,  and  Private 
D.  C.  ftlurpuy  assigned  to  the  station.  The  work  of  station  has  been 
satisfactorily  performed.  The  station  was  inspected  in  July,  1876,  and 
June,  1877,  and  on  both  occasions  was  found  in  good  condition.  No 
change  in  station  work  during  the  year. 

The  following  extracts  are  made  from  the  journal  of  the  station  : 

Juty  25, 1876. — Heavy  snow  fell,  extending  down  the  monntain  about  a  mile,  but 
8oon  d  sappeared  under  the  warm  rays  of  the  sun. 

August  21, 1876. — ^Tbe  wind  blew  a  hnrricane,  and  frost-work  formed  early  in  the 
morning.  On  the  22d  the  wind  reached  a  velocity  of  90  miles  per  hour  in  the  morning, 
dt creating  to  60  miles  in  the  afternoon^  Trains  on  the  Mount  Washington  Railway 
were  delayed  by  the  storm. 

S^ttmher  2,  lb76. — Velocity  of  wind  84  miles  in  p.  m.,  decreasing  to  60  miles  at  mid- 
night. 

Heptembtr  3, 1876. — Ice  and  frost-work  commenced  to  form. 

October  7,  1876. — Wind  blew  a  hurricane  from  2  p.  m.  to  5  p.  m. 

Xorember  6,  1876. — Velocity  of  wind  HO  miles  at  9  p.  m.,  which  increased  to  100  by 
midnight,  and  was  accompanied  by  snow. 

November  12, 1876. — Velocity  of  wind  rea^'hed  84  miles  per  hour. 

December  9, 1876. — Velocity  that  of  a  hurricane  until  1  p.  ni.,  when  it  became  calm 
Tery  suddenly,  and  remained  so  until  about  1.45  p.  m.,  when  it  began  to  blow  as  sud- 
denly as  it  had  ceased,  and  at  4.r}7  p.  ui.  it  reached  the  rate  of  140  miles  per  hour ;  at 
8.30  p.  m.  the  velocity  was  very  great,  but  it  was  impossible  to  measure  it  o  t  account 
of  hurricane;  at  9  p.  m.  it  was  blowing  at  the  rate  of  120  miles  per  hour,  and  so  con- 
tinued until  midnight. 

December  15,  lrt76. — Wind  reached  120  miles  per  hour. 

December  16,  1876.— Tenii  erature  fell  to  —40^,  and  the  mean  temperature  for  the  day 
was  — *J2^.5,  with  the  wind  at  80  miles  at  7  a.  m. ;  120  miles  at  12.22  p.  m. ;  160  miles  at 
4.57  p.  m. ;  100  miles  at  9  p.  ui.;  and  180  miles  at  midnight.  The  force  of  the  wind 
was  terrible,  and  at  times  masses  of  ice  would  be  blown  loose  from  the  rocks,  making  it 
extremely  dangerous  to  stand  even  under  the  lee  of  the  building.  The  window  was 
fastened  with  planks,  in  case  of  accident.    Tis  a  feaiful  night. 

December  17,1876. — Hurricane  still  continues;  lowest  temperature  —45°,  and  the 
mean  temperature  for  the  day  — 17^.5;  the  wind's  velocity  was  greatest  from  l.p  to 
1.30  a.  m.,  when  it  must  have  reached  200  miles  per  hour,  and  continued  until  long 
after  daylight. 

December  19,  1876. — Wind  reached  100  miles  per  hour. 

December  24,  1^76. — Wind  reached  I'^^O  miles  per  hour,  and  in  the  night  must  have 
reached  160  mUes,  blowing  in  gusts,  some  of  which  are  leported  as  frightful. 

NASHVILLE,  TENNESSEE, 
[Offi4:ial  number  J  63.] 

Latitude 36°  11' 

Longitude 86°  53' 

Mean  barometer  for  the  year  ending  June  30, 1877 30.042 

Mean  temperature  for  the  year  ending  June  30,  1877    oo^.U 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877 47. 13  inches. 

Sergeant  A.  G.  Ford  has  remained  in  charge  of  the  station  since  last 
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report.  The  station  work  has  been  satisfactorily  performed.  Private  P. 
F.  Lyons  was  ordered  to  this  station  December  27,  1876.  Private  John 
Heaiy  was  promoted  to  corporal  and  transferred  May  21, 1877,  to  Win- 
nemncca,  Nev.  One  assistant  was  relieved  daring  the  year  for  drunk- 
enness. Since  May  9,  1877,  a  civilian  printer  has  been  on  duty  at  this 
statio  1.  No  change  has  been  m^de  in  the  offi  ;e  or  any  instrument  since 
h  St  report.  Ninety-eight  post-offices  have  been  supplied  with  the  Faroi- 
e.  8  Bulletin  from  this  station. 

Sergeant  Ford  accompanied  Professor  King  in  two  balloon  ascensions 
during  the  year.  Valuable  series  of  observations  were  made  during 
these  ascensions  and  forwarded  to  Office  Chief  Signal-Officer.  High 
water  at  this  point  occurred  January  22, 1877,  and  low  water  on  October 
19,  20,  and  21,  when  the  gauge-readings  were  40  feet  4  inches  and  10 
inches  respectively.  The  station  was  inspected  in  September,  1876,  and 
found  in  excellent  order. 

The  following  extracts  are  made  from  the  semiannual  reports  of  the 
sergeant : 

The  Hpec'al  river  reports  from  Chattanooga,  Johnsonyille,  and  Decatar,  are  especially 
Talnable  at  this  station  at  the  seafons  when  they  are  received. 

The  information  famished  the  press  has  come  to  be  of  recognized  valne,  and  great 
care  is  taken  to  secure  accuracy  in  the  reports. 

On  July  20  the  board  of  health  of  Nashville  unaninaoosly  adopted  a  memorial  to  the 
Congressmen  from  this  State,  setting  forth  the  necessity  of  the  work  of  the  Signal 
Service  to  thH  community,  and  its  possibilities  of  greater  good  if  properly  endowed  by 
Congress,  and  asking  their  efforts  in  its  behalf. 

The  forecasts  of  the  weather  in  the  Farmers'  Bulletins  have  become  so  accurate  that 
they  are  generally  consulted  with  perfect  confidence  by  those  having  journeys  to  make, 
harvests  to  gather,  or  any  other  interest  in  the  coming  weather. 

The  most  striking  illustration  of  the  practical  beuetit  of  these  forecasts  was  afforded 
in  July  last,  when  the  Farmers'  Bulletin  predicted  for  this  section  ''thunder-storms.'' 
Several  farmers  removed  their  grain  Irom  the  low  lands,  where  there  was  danger  of 
overflow,  and  the  nest  morning  saw  the  fields  sw«pt  by  the  flood. 

The  popularity  of  the  service  is  on  the  increase  among  all  classes,  and  no  one  thinks 
of  doing  without  the  reports. 

The  board  of  health  of  the  city  continues  to  make  practical  use  of  the  observations, 
carefully  Lotiug  atmospheric  conditions  which  accompany  various  prevalent  diseases. 

PUBLICATIONS. 

Number  of  Farmers'  Bulletins  issued  during  the  year  ending  June  30, 1877....  36, 192 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  Jane  30, 1S77  ..  6,367 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1877 312 

Number  of  Form  22  issued  during  the  year  ending  June  30,  1877 l.'>2 

Number  of  Form  26  issued  during  the  year  ending  June  30, 1877 3,199 

Total 46,222 

NEW  HAVEN,  CONNECTICUT. 

[Official  number  J  96.] 

Latitude 41°  17' 

Longitude 72^57' 

Mean  barometer  for  the  year  ending  June  30, 1877 29.989 

Mean  temperature  for  the  year  endiug  June  30, 1877 ". 51°.0 

Amount  of  rain-fall  during  the  year  ending  June  30, 1877 48.96  inclies. 

No  cbange  has  been  made  in  the  location  of  office,  instrumentSi  or  in 
the  work  of  the  station  during  the  year.  The  rent  of  office,  cost  of  lights 
and  fuel,  were  borne  by  the  citizens  of  New  Haven,  the  Signal-Office  not 
being  pnt  to  any  expense  in  these  matters  daring  the  year  ending  Jane 
30,  1877,  The  entire  cost  of  maintaining  the  station  will,  in  future,  be 
borne  by  the  service.    Sergeant  M.  F.  Tighe  has  continued  in  charge  of 
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the  office  since  last  report.  Sergeant  J.  D.  Samet  was  assigned  tempo- 
rarily to  the  station  Augnst  14,  187G,  hut  was  subsequently  reduced  to 
the  ranks  as  a  private  soldier  for  neglect  of  duty  at  Punta  Kassa  (his 
former  station),  and  transferred  to  Wood's  Holl,  Mass.,  October  4,  1876. 
This  station  was  inspected  twice  since  last  report,  once  in  August,  1876, 
and  again  in  May,  1877,  and  was  found  in  good  condition.  Forty-six 
cautionary'  signals  were  displayed  during  the  year,  of  which  number 
twenty-two  are  reported  as  justified,  and  twenty-four  not  justified  at 
the  station.  The  sergeant  remarks  as  follows,  in  regard  to  some  of  these 
displays : 

July  28  and  29, 1876. — Tng-boats  for  New  York  had  to  retarn,  the  sound  being  too 
Tongh  fur  tbem  to  proceed.  ' 

September  2,  IS7().— The  tng  James  Watson,  with  four  coal  barges  in  tow,  left  this 
port  for  New  York  in  the  morning,  but  found  it  necessary  to  retarn  in  a  few  hours. 

September  16  and  18,  1876. — Numerous  coasting  vessels  came  into  port  for  safety  and 
remained  during  the  gale.  In  the  city,  awnings,  limbs  of  trees,  and  young  trees,  and 
in  West  Haven  bath-nouses  were  blown  down.  The  steamer  Continental,  from  New 
York  to  New  Haven,  was  delayed  three  hours  by  the  storm. 

October  6  and  7,  1H76. — The  dock  superintendent  reports  that  incoming  vessels  en- 
coontered  heavy  rain  and  high  winds  on  the  sound.  Several  vessels  remained  in  the 
harbor  until  the  signal  was  lowered. 

October  10  and  11,  1876. — Many  schooners  remained  in  harbor  over  night. 

October  20  to  22, 1876. — A  very  dense  fog  prevailed ;  so  dense  at  night  that  the  lantern 
conld  not  be  seen  from  the  pavement.  No  vessels  left  port  except  the  regular  steamersi 
and  they  were  several  hours  behind  time,  owing  to  the  f  >g. 

Xovember^  andZ^  1876. — Heavy  rain  fell  on  the  morning  of  the  3d  inst.  Six  schoon- 
ers loaded  with  lumber  remained  in  on  account  of  the  signal. 

November  6  and  7, 1876. — The  dock  superintendent  states  that  the  warning  proved  to 
be  of  great  advantage  to  them  at  the  docks. 

Xovtmba'  15, 1876. — Many  interested  persons  called  at  the  office  for  information. 
The  warning  waM  well  and  carefully  noticed. 

November  18  to  21, 1876. — The  signal  was  of  great  benefit  to  many.  Over  150  schooners 
took  refuge  in  the  liarbor.  Very  little  damage  was  done,  either  in  the  harbor  or  city, 
all  pr«  cautions  having  been  taken  upon  the  display  of  signal.  The  sound  steamers 
experienced  one  of  the  heaviest  gales  ever  known  on  that  body  of  water.  Captain 
Peck,  of  the  steamer  Continental,  reports  the  sound  perfectly  clear  of  sailing-vessels, 
and  all  steamers  were  compelled  to  put  into  port  for  shelter.  • 

December  9  and  10,  1876. — The  storm  is  reported  as  the  most  severe  since  the  sleet- 
storm  of  1872.  Considerable  damage  was  done  to  buildings.  Among  those  injured 
were  tlie  chape)  of  Yale  College,  county  jail,  and  the  insurance  building.  The  schomer 
J.  H.  Yeomans  dragged  her  anchors  and  struck  near  *'  the  cove,"  tilled  and  sunk. 
Nothing  of  value  could  be  saved  from  her.    No  other  disasters  reported. 

December  16,  1876. — ^The  harbor  was  full  of  coasters  during  the  display,  but  no  acci- 
dent occurred.  The  wind  blew  a  horse-car  from  the  track;  a  top-buggy  wiis  over- 
turned; a  small  store-honse  was  lifted  from  its  foundations  and  carried  about  300  feet. 

December  18  and  19,  1876. — The  harbor  full  of  ice,  which  interferes  with  navigation. 

December  29  and  30,  1876. — A  severe  storm,  but  little  damage  was  done  to  vesHcls  in 
the  harbor,  they  having  prepared  for  it.  The  tide  was  very  high,  flooding  the  floor  of 
the  steamboat  company  freight- house.  Steamers  and  vessels  ou  the  sound  were  com- 
pelled to  seek  harbor.    No  vessel  attempted  to  leave  port. 

January  1  and  2,  1877. — No  vessels  attempted  to  leave  harbor,  except  the  New  York 
steamers,  which  left  on  time,  but  had  to  return  on  account  of  the  wiud  and  ice. 

February  12  and  14,  1877. — Very  little  damage  was  done,  every  precaution  having 
been  taken  to  prevent  it.    A  few  pleasure-yachts  in  the  harbor  were  driven  ashore. 

February  23  and  25, 1877. — A  severe  gale.  No  vessels  left  port»  except  the  regular- 
line  steamers. 

March  8  to  10, 1877. — Much  damage  was  done  by  the  gale  along  the  coast  and  sur- 
rounding country.  A  large  number  of  vessels  went  ashore,  and  others  were  otherwise 
damaged.  Very  little  damage  was  done  in  the  harbor,  as  every  precaution  was  taken 
to  secure  the  shipping  as  soon  as  the  signal  was  hoisted.  Buildings  were  damaged ; 
fences,  chimneys,  trees,  &c.,  were  blown  down. 

March  25  to  30, 1877. — The  display  was  of  great  benefit ;  over  two  hundred  vessels 
took  refagrt  in  the  harbor.  The  weather  was  fearful ;  rain,  snow,  and  sleet,  with  dense 
fog.  Nothing  left  the  harbor  during  the  week,  except  the  regular  steamers,  and  they 
were  iiut  on  time.    Several  vessels  left  port  on  the  30tb,  but  were  compelled  to  return. 
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PUBLICATIONS. 

Nuraber  of  Local  Reports  issned  dur-ng  the  year  ending?  June  30, 1877 312 

Number  of  Form  22  issued  during  the  year  ending  Juue  30,  1H77 78 

Total 390 

NEW  LONDON,  CONNECTICUT. 
[  Official  number f  14.] 

Latitude 41^  22^ 

Longitude 72°    9' 

Meau  barometer  for  the  year  ending  June  30,  1877 29.994 

Mean  temperature  for  the  year  ending  Juue  30, 1877 490.4 

Amount  of  rain-iiiU  fur  the  year  ending  June  30,  1877 48.82  inches. 

Serfroant  George  H.  Crane  was  tansferred  September  18,  1870,  to 
Fort  Gibson,  Ind.  Ter.,  aud  relieved  by  Sergeant  I.  A.  Reed,  who  re- 
mains in  charge,  and  has  attended  to  bis  duties  in  a  satisfactory  manner. 
One  assistant  was  relieved  and  one  assigned  to  the  station  during  the 
year.  No  change  has  been  made  in  location  of  office  or  instruments  since 
last  report.  The  station  was  inspected  in  August,  1870,  and  May,  1877, 
and  found  in  good  condition. 

Forty-six  cautionary  signals  have  been  displayed  during  the  year,  of 
which  number  twenty^two  are  reported  as  justified  at  station  aud  twenty- 
four  not  just  fied. 

The  sergeant  reports  as  follows  in  regard  to  some  of  these  displays : 

Seplemher  2,  1876. — All  sailing- vessels  remnined  in  port. 

Septfitiher  IG  1o  1^,  1876.— Ninety-five  sailing-vesst-ls  put  into  this  port  for  shelter. 
The  schooner  Champion  went  ashore  on  Race  Rock.  The  yacht  Pearl  dragged  her 
auchfr  and  went  ashore  in  the  lower  harbor. 

OctohfT  6  avd  7, 1876. — Many  vessels  remained  inside  the  harbor  during  the  display. 
None  ventnred  outside. 

October  10  and  11,  1876. — The  schooner  Kenduskeag,  of  Bangor,  Me.,  lost  bowsprit, 
jib-boom,  and  foremast,  off  Faulkner's,  storm  of  6th  aud  7th;  towed  to  port  by  a  tug; 
loss  $250  to  $350. 

October  14  to  16,  1876. — There  seems  to  have  been  a  severe  storm  off  the  coast,  and 
many  disasters  are  reported.  Seventy-five  vessels  of  difft^rent  kinds  took  advantage  of 
the  signal  and  remained  in  port.  Wind  of  the  14th  and  15th  reported  violent  enough, 
in  the  vicinity  of  the  station,  to  damage  frnit-trees,  fences,  &,c. 

Norember  6  a»d7,  1876. — Schooner  Ontario,  from  Newport  Ui  New  York,  went  ashore 
n^ar  the  light-house,  losing  her  sails;  was  towed  off  by  tug  Burnside. 

November  18  to  21,  187b. — One  hundred  sail- vessels  remained  in  harbor  and  no 
departures  took  place.  The  steamer  City  of  Norwich  met  with  very  rough  weather 
between  New  York  and  this  port,  and  was  compelled  to  put  into  Hempstead,  where  she 
remainer^,  in  company'with  the  steamer  Bristol  of  the  Fall  River  line  and  Electra 
of  the  Providence  line,  until  the  morning  of  the  22d.  The  storm,  although  unusually 
severe,  has  not  been  attended  with  any  oisasters. 

December  9  and  10,  1876. — The  steamer  Bristol,  of  the  Newport  line,  put  into  this  port 
on  the  10th  instant.for  repairs,  having  broken  her  steering-gear  in  the  storm.  Schooner 
David  Sprngne,  cf  New  London,  was  dismasted  about  three  miles  east  of  Montank  light. 
The  sound  steamers  generally  sought  harbor  and  escaped  disa*»ter.  Many  vessels  came 
into  harbor  for  shelter,  one  or  two  of  which  dragged  their  anchors,  but  sustained  no 
damage.  The  men  at  the  works  on  Race  Rock  were  in  considerable  peril,  bnc  were 
taken  off  in  i^afety. 

Dectmber  16, 1876.— The  gale  was  one  of  the  most  severe  of  the  Season  ;  thirty-five  or 
forty  vessels  sheltered  in  the  harbor,  nearly  every  one  of  which  dragged  their  anchors. 
The  three-manted  schooner  William  Mason  went  ashore  on  the  east  side  of  the  bay; 
was  bauled  oft'  by  tugs  with  but  little  damage. 

Deoember  29  and  30, 1876.— The  tide  was  higher  than  has  been  known  for  twenty  years, 
and  although  the  storm  was  one  of  the  most  severe  experienced  for  years,  no  disasters 
of  any  account  occured  here ;  some  of  the  small  craft  broke  their  mooring.  The  New 
York'steanit  rs  were  compelled  to  lay  by  in  the  Thames.  The  large  iron  ship  Circas!«ian, 
ashore  at  Bridgehampton,Long  Island,  broke  up  with  an  awful  crash,  and  twenty-nine 
ont  of  thirty-three  men  on  board  were  lust.  Many  vessels  went  ashore  at  Province- 
towD,  Mass. 
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January  6  (o  8,  1877.— Two  steamers  of  the  Fall  River  Hue  took  shelter  in  the  harbor 
dariD);  the  storm. 

January  8  and  9, 1877. — One  vessel  went  ashore  off  the  month  of  the  harbor. 

February  12  to  14. 1877.— The  schooner  Harriet  Chace  lost  sails  in  the  gale,  and  was 
towed  into  the  harbor  by  revenne-cntter  Mui»swood  for  repairs. 

February  19  and  20, 1877. — The  schooner  Cygniis,  with  a  load  of  Inmber,  went  ashore 
in  a  sqnail  early  on  the  morning  of  the  19th,  on  Long  Island,  seven  miles  west  of  lior- 
ton's  Point,  and  now  lies  fiHed  with  water. 

February  23  to  25, 1877. — ^Three  schooners  were  lost  in  Long  Island  Sound ;  two  strnok 
on  a  rock  and  sunk,  and  one  capsized ;  nine  lives  were  lost.  Great  damage  was  done 
in  all  ports  along  Long  Island  by  the  storm. 

March  2  and  3, 1877. — Two  schooners  were  sunk  in  the  sonnd  during  the  gale.  No 
lives  lost. 

March  7, 1877. — Schooner  Mary  E.  Rankin  went  ashore  on  Fisher's  Point,  opposite 
Race  Rook,  and  filled  with  water. 

March  8  to  10,  1877. — ^Rain  fell  in  torrents.  Bnt  little  damage  done  in  the  harbor, 
although  many  of  the  vessels  dragged  their  anchors.  The  tide  was  nnusnally  high ; 
the  waves  in  the  harbor  were  at  least  20  foet  in  height.  Some  damage  was  done  to 
bnildings,  &c.,  in  city  and  the  snrronnding  country.  The  ferry-boats  were  compelled 
to  stop  running.  A  largo  schooner,  name  unknown,  is  reported  asbore  at  South  Lynne, 
and  the  schooner  D.  W.  Vaughn,  ashore  on  Race  Point,  was  broken  up  during  the  gale. 

March  16  and  18, 1877.— Schooner  John  Rose,  with  coal,  went,  ashore  in  a  snow-storm, 
on  night  of  16th,  near  Westerly,  R.  I.,  and  will  prove  a  total  loss.  Bark  Gan  Eden 
ashore  on  Martha's  Vineyard  in  snow-storm. 

March  21  and  22,  1877. — United  States  steamer  Cactus  attempted  to  go  out  while 
signal  was  flyiogt  but  was  compelled  to  put  back  and  reman  in  until  the  signal  was 
lowered. 

ifarcA  25  <iffd 29, 1877. — ^The  storm  was  very  destructive  here  and  in  vicinity;  the 
rain  ponred  in  torrents.  The  rain-full  from  11.19  p.  m.  25th  to  11.19  p.m.  of  26th  was 
3.81  inches.  A  large  fleet  of  vessels  anchored  inside  the  harbor,  the  greater  number 
of  which  remained  nntil  the  signal  was  lowered.  No  accidents  in  the  harbor.  Among 
the  vesselH  which  put  in  for  shelter  were  the  United  States  cutters  U.  S.  Grant  and 
Dexter.  The  schooner  Anna  C.  Piatt  went  ashore  near  Shi  nnecock  light;  one  or  two 
lives  lost.  Schooner  Agnes  picked  up  four  men  out  in  an  open  boat,  being  part  of  the 
crew  of  a  vessel  w^recked  on  Plum  Gut  Island  two  of  the  crew  of  which  were  lost,  the 
name  of  vessel  nnknowo.  TUe  instruments  of  the  station  were  consulted  by  the  com- 
mander of  the  United  States  cutter  U.  S.  Grant,  and  by  many  others  interested.  In 
thecunatry  dams  were  swept  away,  railroad-tracks  washed  out,  many  buildings  de- 
stroyed, immense  destruction  to  manufacturing  property,  and  lossof  several  lives,  were 
Bome  of  the  disastrous  effects  of  the  storm.  The  loss  at  Statifordsville,  Conn.,  alone 
amounting  to  more  than  a  million  of  dollars. 

April  C,  1877. — A  number  of  vessels  anchored  inside  the  mouth  of  the  river. 

June  10  and  II,  1877.— Schooner  Caroline  N.  Kingle,of  Bridgeton,  N.  Y.,  from  Phila- 
delphia, Pa.,  for  Salem,  Mass.,  loaded  with  coal,  went  ashore  on  Block  Island  on  10th 
instant,  and  went  to  pieces ;  part  of  the  cargo  will  be  saved.  An  unusually  large  num- 
ber of  vessels  rtmain  at  anchor. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1877..      4, 632 
Number  of  Form  22  issued  during  the  year  ending  June  30, 1877 64 

Total 4,696 

NEW  ORLEANS,  LOUISIANA. 

[Official  nttm&er,  28.J 

Latitude 29°  58' 

Longitude 90^  7 

Mean  barometer  for  the  year  ending  Jnne  30,1877 30.060 

Mean  temperature  for  the  year  ending  Jnne  30,  1877 67^.8 

Arooont  of  rain-fall  for  the  year  ending  Jiine  30,  1877 43.83  inches. 

Sergeant  Nelson  Oorom  coutinaes  in  charge  of  station,  and  has  been 
attentive  to  his  dnties.  Private  Oriu  Parker  was  relieved  Jaly  24, 1876, 
for  promotion,  and  replaced  by  another  assistant.  No  change  has  been 
made  in  the  location  of  the  office  or  instruments  since  last  report. 
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The  following  extracts  are  made  from  the  semi-aDDoal  reports  of  the 
sergeant: 

The  asaal  interest  has  been  taken  in  our  reports  by  all  business  men  and  the  public 
iu  general. 

The  members  of  the  cotton  exchange  derive  the  most  benefit  from  the  service,  as  the 
majority  of  the  a.  m.  reports  are  from  the  cotton  regions. 

The  members  of  the  press  take  the  usual  interest  in  the  service ;  all  papers  publish 
the  indications  as  furnished  by  the  agent  of  the  Associated  Press,  and  made  up  from 
the  4.35  p.  m.  reports. 

The  station  is  supplied  with  three  large  weather-maps,  which  are  changed  daily : 
they  are  located  at  the  cotton  exchange,  merchants'  exchauge,  and  Decan,  Zerega  & 
Co/s  All  are  consulted  daily  by  a  large  portion  of  the  business  community,  and  from 
which  a  great  deal  of  information  is  derived  ;  especially  is  this  the  case  at  the  cotton 
exchange  and  Decan,  Zerega  &  Co.'s  i 

A  copy  of  the  river  report  is  still  furnished  to  the  operator  of  the  jetty  company, 
who  transmits  it  to  the  resident  engineer  of  the  company  at  the  mouth  of  the  river. 
The  **  indications  "  for  this  section  are  also  sent. 

The  station  was  inspected  iu  April,  1877,  and  found  in  good  condi- 
tion. 

The  highest  stage  of  water  occurred  May  30  and  June  1, 1877,  when 
the  gauge- reading  was  3  feet. 7  incites  below  high  water  mark  of  1874,  and 
low  water  occurred  December  30, 1876,  when  the  reading  was  16  feet  2 
inches  below  bench-mark. 

Fourteen  cautionary  signals  were  displayed  at  this  station  during  the 
3'ear,  of  whi^h  number  live  are  reported  as  justified  at  the  station,  and 
nine  not  justified.  The  sergeant  remarks  as  follows  in  reference  to  some 
of  these  displays: 

Jpnl  7  avd  6,  1877. — A  building  used  as  a  rope-walk  blown  down ;  damage,  $500. 

April  12  and  13, 18/7. — No  damage  in  vicinity  of  station  ;  a  fearful  tornado  or  cyclone 
is  reported  from  Peusacola,  Fla.,  which  completely  destroyed  thirty-one  houses,  tore 
up  immense  trees  by  their  roots,  wrecked  a  number  of  vessels  iu  the  harbor,  killed  oue 
pel  son,  and  did  much  otlier  damage. 

PUBLICATIONS. 

Number  of  Farmers'  Bulletins  issued  during  the  year  ending  June  30, 1877 1, 380 

Number  of  Bulletius  (manifold)  issued  during  the  year  ending  June  30,  1677..  7, 137 

Number  of  Local  Reports  issued  during  the  year  euding  June  30, 1877 49 

Number  of  Form  22  issued  during  the  year  ending  June  30, 1877 55 

Number  of  Form  26  issued  during  the  year  euding  June  30, 1877 6, 172 

Total 14,793 

NEWPORT,  RHODE  ISLAND. 
[Official  nufubeVf  130.] 

Latitude 41°  29. 

Longitude 71°  19 

Mean  barometer  for  the  year  ending  June  30,  1877 29.9ti0 

Mean  temperature  for  the  year  ending  June  30,  1877 94^.0 

Amount  of  rain-fall  for  the  year  ending  June  30,  1877 47.78  inches. 

Sergeant  L.  H.  Foster  was  relieved  August  8, 1876,  for  discharge,  and 
Sergeant  J.  Craig  assigned  to  the  station.  Sergeant  Oraig  has  been  dis- 
tinguished for  careful  attention  to  duty  and  the  accuracy  of  his  reports. 
No  change  was  made  in  location  of  office  or  instruments  during  the  year. 
The  station  was  inspected  in  August,  1876,  and  in  June,  1877,  and  on 
both  occasions  was  found  in  good  condition.  Telegraphic  reports  are 
not  received  from  this  station. 

Forty-five  cautionary  signals  were  displayed  during  the  year,  of  which 
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number  tweDty-one  were  reported  as  justified  at  station,  and  twenty- four 
as  not  justified. 
The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays : 

Sq^teimber  16  1o  19, 187^. — No  vessels  left  port. 

October  6  and  7,  IS7Q.— Between  forty  aud  fifty  fishing-vessels  pnt  into  the  harbor 
shortly  after  the  signal  was  hoisted. 

October  14  to  16,  1676.— Cap t.  C.  £.  Gardner,  harbor*  master,  reports  thai  a  large  num- 
ber of  vessels  put  into  the  harbor. 

Nvrember  18  to  21,  1876. — No  marine  disasters  reported.  The  steamer  Providence 
detained  in  port  by  storm.  A  number  of  trees  and  fences  blown  dowu ;  no  vessels  left 
port. 

December  9  /o  1 1, 1876. — A  large  number  of  v(>6seLs  took  warning  aud  remained  in  port. 
The  steam  ferry-boat  and  fort  launch  were  obliged  to  discontinue  their  trios  on  account 
of  the  heavy  sea.  The  schooner  Eva  I.  Smith  went  ashore  near  Blue  Rock,  upper  har- 
bor. All  the  regular  line  steamers  were  delayed  in  their  trips.  Later  accouuts  report 
qoite  a  large  number  of  wrecks  along  the  coast  and  in  the  harbor,  with  some  loss  of 
life;  the  weather  was  intensely  cold. 

December  16,  1876. — ^Two  ve8^iels  went  ashore  at  Blue  Rock,  and  several  others  lost 
sails  and  bulwarks ;  one  lost  her  deck-load  of  20,000  feet  of  lumber. 

December  18  and  19, 1876. — A  large  fleet  of  vessels  remained  in  port.  The  steam- 
laanch  General  Jt^cisap,  of  Fort  Adams,  broke  her  shaft  and  screw. 

December  29  and  30,  1876. — A  hurricane,  which  was  accompauied  by  sleet  and  after- 
ward by  rain.  A  large  number  of  vessels  put  into  the  harbor  for  shelter  on  account 
of  the  signal.  The  steam-launch  General  Jessup  was  sunk  at  her  moorings  in  the  har- 
bor, and  the  engineer  escaped  drowning  by  climbing  the  smoke-staok.  The  New  York 
steamers  delayed  departure  until  the  storm  was  over.  Some  minor  accidents  occarred 
in  the  harbor. 

January  12  and  14, 1377. — ^A  large  number  of  vessels  took  warning  and  remained  in 
port. 

January  24  and  25, 1877. — ^Two  schooners  put  into  port,  one  leaking  and  one  with 
los.^  of  flyiugjtb. 

February  12  to  14, 1R77. — A  number  of  vessels  took  warning  and  remained  in  port. 

February 'US  to  25,  1877. — Schooner  Cornelia  went  ashore  at  Beaver  Tail^,  and  was 
wrecked.  The  schooner  Angler  lost  fore  and  main  sail.  Both  vessels  left  this  port  on 
the  24th.    Signal  was  Justified  within  three  miles  of  the  port. 

ILireh  7,  1877. — Between  fifteen  and  twenty  vessels  were  detained  in  port. 

March  16  to  19,  1877. — Fifteen  vessels  took  warning  and  remained  in  port.    Schooner  • 
John  Ros**,  coal  laden,  ran  ashore  and  went  to  pieces  on  Noyes  Beach,  16th  iustaut. 

March  26  to  29,  1877. — Dense  fog,  which  prdveot'Od  many  vessels  from  leaving. 

May  2  to  4,  1877. — A  large  fleet  of  vessels  took  warning  and  remained  in  port.  One 
vessel  left,  but  was  compelled  to  put  back.  8ohooner  Michael  Collins,  of  New  York, 
capsized  off  Beaver  Tail ;  crew  were  saved  by  a  passing  vessel. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

The  interest  in  the  service  continually  increases. 

The  cautionary  signals  are  looked  upon  with  geueral  interest,  few  vessels  leaving 
port  while  the  signals  are  displayed. 

The  chairman  of  the  meteorological  committee,  Capt.  Samuel  Baily,  gives  the  service 
his  warm  support,  and  is  always  ready  to  oo-operute  in  the  promotion  of  its  interests. 

The  cautionary  signals  are  held  iu  as  high  regard  as  ever  by  commercial  men  and 
mariners,  a  vessel  seldom  leaving  port  while  the  signals  are  displayed.  Several  in- 
ttaoces  have  happened  to  my  knowledge  when  the  signals  were  reported  as  not  justi- 
fied, when  within  five  miles  of  here  the  wind  blew  a  gale. 

NEW  YOKK,  NEW  YORK. 
[Official  number^  15.] 

Latitude 40°  42' 43' 

Longitude 74°    0'    3" 

Mean  barometer  for  the  year  ending  June  30, 1877 30.013 

Mean  temperature  for  the  year  ending  Jane  30, 1877 QfP.9 

AjDOQDt  of  raiu-faU  for  the  year  ending  June  30, 1677 41.39  Inches. 

Sergeant  H.  J.  Penrod  continues  iu  charge  of  the  station  since  last 
report,  aud  has  performed  his  duties  satisfactorily.    Oue  assistant  has 
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been  ordered  to  this  station,  one  relieved  and  ordered  to  Fort  Whipple, 
Yir^rinia,  for  promotion,  and  one  transferred  to  another  station.  The 
printing  at  this  station  has  been  done  by  a  civilian  printer  since  April 
1,  1877. 

The  station  was  inspected  in  December,  1876,  and  May,  1877,  and 
found  in  good  condition. 

The  office  still  remains  in  the  Equitable  Life  Assurance  Company 
building.  New  office  rooms  are  being  prepared  by  the  company  in  the 
same  building,  and  will  soon  be  ready  for  occupancy. 

Seven  hundred  and  four  post-offices  have  been  regularly  supplied  with 
the  Farmers'  Bulletin  from  this  station. 

Fifty  cautionary  signals  have  been  ordered  for  this  station,  of  which 
number  twenty-six  are  reported  as  justified  at  the  station  and  twenty 
four  not  justified.  The  sergeant  remarks  as  follows  in  reference  to  some 
of  these  displays : 

'  September  16  to  18,  1876. — ^The  sigoq.!  waa  generally  heeded  ;  some  few  vessels  bound 
Bonth  remained  in  port. 

From  the  New  York  Daily  Tribane,  September  19, 1876 :  "  Extraordinary  gales,  ship- 
wrecks, very  heavy  rains,  and  mnch  damage  to  property  during  Saturdi^y  and  Sunday 
is  reported  from  all  important  points  along  the  Atlantio  coast.  «  •  *  Much  ship- 
ping is  ashore  in  the  Suuthern  States." 

Novtmher  18  to  21, 1876.— Not  much  damage  done  in  the  vicinity  of  New  York. 

The  New  York  Heridd  of  November  21, 1876,  says :  "  The  rAin-storm  of  yesterday  was 
the  severest  of  the  year.  8treet-cars  were  impeded  in  their  travel  by  reason  of  the 
excessively  high  wind  and  rain.  Tug-boats  and  ferry-boats  suffered  considerably,  sign- 
boards and  chimney-pots  were  carried  away.  Rail  toad-travel  was  affected,  and  nn- 
merons  trains  were  delayed  on  the  roads  leading  into  the  city.  The  Croton  water-shed 
benefited  immensely  by  it,  and  the  city  of  New  York  is  relieved  from  the  perplexing 
anxiety  of  a  water-faniine.  Business  was  paralyzed  in  every  direction.'  The  shipping 
along  the  river-fronts  experienced  more  or  less  damage.  Travel  by  steamer  very  diffi- 
cult, and  in  some  oases  almost  altogether  impeded.  Political  banners  were  torn  and 
carried  away  in  every  direction,  and  cellars  in  the  lower  parts  of  the  city  were  flooded. 
In  Brooklyn,  chimneys  were  carried  a«eay,  houses  unroofed,  sign-boatxls,  telegraph- 
lines,  and  window-shutters  blown  down,  and  one  man  had  his  leg  broken.  In  the 
neighborhood  of  Jersey  City  the  meadows  were  overflowed  and  much  other  damage 
done.  Much  damage  was  done  to  the  surrounding  towns,  and  much  inconvenience  to 
the  inhabitants  by  the  flooding  of  cellars,  streets,  houses,  meadows,  and  low  parts  of 
the  country.  In  the  submerged  districts  in  the  vicinity  of  Hoboken,  boat^  were  in 
constant  use  as  a  means  of  getting  from  place  to  place.  But  few  marine  disasters  oc- 
cirrred,  all  vessels  which  could  having  sought  shelter  in  the  safest  harbor  which  could 
be  reached  by  them.  The  Annie  C.  Cook,  of  Now  York,  loaded  with  salt,  went  ashore 
at  Shinnecock  light,  and  will  probably  prove  a  total  loss,  as  the  heavy  sea  was  break- 
ing over  her.  The  bark  W.  A.  Farns worth  lost  both  of  her  anchorb  near  City  Island, 
and  is  now  lying  in  a  disabled  condition  off  Throgg's  Neck.  Attempts  will  be  made  to 
save  her  from  complete  wreck." 

December  8  to  10.  1876. — ^This  storm  is  reported  as  terrific,  and  mnch  local  damage 
was  done,  and  many  persons  were  injnrod,  some  losing  their  lives,  and  one  or  two  dy- 
ing from  exposure  and  the  intense  cold.  A  number  of  marine  disast-ers  occurred  along 
the  coast,  and  vessels  in  the  harbor  dragged  their  anchors,  and  were  torn  from  their 
moorings  at  the  wharves.  Travel  and  business  were  almost  entirely  suspended.  Out- 
side the  city  the  damage  was  very  great.  The  warning  was  timely,  and  was  favorably 
commented  on  by  the  press. 

December  14  to  16,  1876. — This  storm  was  of  unusual  severity,  and  its  ravages  were 
very  great.  Warned  by  the  experience  of  the  previous  storm,  the  superintendent  of 
public  buildifigs  caused  the  removal  of  all  political  banners,  &c.,  likely  to  be  dangerous 
in  a  storm.  Several  vessels  are  ashore  in  the  vicinity  of  the  station.  The  signal  was 
heeded  by  shipping  people. 

December  17  to  19, 1876. — Gale,  accompanied  with  rain,  sleety  and  snow.  All  kinds  of 
outdoor  business  and  travel  were  much  interfered  with. 

December  29  and  30, 1876.— The  ship  Circassian,  ashore  on  Long  Island  coast,  was 
dashed  to  pieces,  and  twelve  of  the  crew  drowned ;  also  sixteen  wreckers. 

January  1  to  2,  1877.— Traveling  was  delayed  by  the  heavy  snow. 

March  8  to  10,  1877. — The  damage  from  this  storm  was  wide-spread  and  serious,  the 
losses  being  estimated  at  upward  of  $100,000.  Houses  were  unroofed,  chimneys  and 
signs  were  blown  down,  awnings  were  torn  to  pieces,  windows  broken  in,  trees  were 
uprooted,  and  houses  in  the  suburbs  were  flooded  and  damaged  by  water.    Yessela 
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dragged  their  anchors,  and  others  were  broken  ffom  their  moorings,  and  many  col- 
lisions occnrrod.  One  schooner  was  sunk,  and  one  man  drowned.  Eleven  persons 
are  known  to  have  been  injured  by  flying  missiles — one  person  fatally. 

The  foUowiug  extracts  are  made  from  the  semirannual  reports  of  the 
sergeant : 

The  signal  is  always  observed  by  the  shipping  people,  and  tbe  same  interest  is  man- 
ifest-ed  as  formerly.    No  special  benefit  from  tbe  signal  has  been  noted  at  this  station. 

The  large  signal  light  is  always  seen',  when  lit,  a  long  distance  down  tbe  bay. 

All  of  tbe  New  York,  Brooklyn,  and  Jersey  City  papers  publish  part  or  the  whole  of 
tbe  rentral  office  deductions,  as  given  the  press,  and  a  few  lately  give  the  full  synopsis 
aud  indicaiiouB,  notably  the  New  York  Times  and  Journal  of  Commerce. 

PUBLICATIONS. 

Number  of  Farmers'  Bulletins  issued  during  the  year  ending  June  30, 1877. ..  2*25, 182 
Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1677  ..       9, 361 

Number  of  Maps  issued  during  the  year  ending  June  30, 1877 4,6.53 

Number  of  Form  22  issued  during  the  year  ending  June  30, 1877 290 

Number  of  Form  26  issued  during  the  year  ending  June  30, 1877 2, 292 

Total 241,778 

NEW  ELVER,  NORTH  CAROLINA. 
[Official  number,  138.] 

Lstitnde 34°  30 

Longitude 77«  23 

Corporal  C  C.  Corbin  was  detailed  on  temporary  duty  with  repair 
party  under  First  Lieot.  C.  A.  Bootii  May  9, 1877,  and  conlinueson  this 
doty.    Private  J.  W.  Case  was  relieved  May  9,  1877,  for  draukeuuess. 

Darinpr  the  severe  storm  of  September  17, 1876,  much  of  the  property 
was  swept  away  and  lost.  The  station  was  moved  to  the  north  side  of 
the  inlet,  and  on  November  28  the  oflBlce  was  moved  to  Dr.  E.  W . 
Ward's  honse,  near  the  inlet.  On  May  9  some  of  the  property  was  stored 
with  Dr.  Ward,  some  transferred  to  Cape  Lookout,  and  the  station  was 
temporarily  discontinued  until  such  time' as  the  sea-coast  telegraph  line 
should  be  repaired  to  this  point. 

NORFOLK,  VIRGINIA. 

■ 

[Official  number  J  30.] 

Latitude 36°  51' 

LoDRitnde 76°  10' 

Mean  barometer  for  tbe  year  euding  June  30, 1877 30.041 

Mean  temoeratnte  for  the  year  ending  June  30, 1677 57^.7 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877 53.65  inches. 

Sergeant  E,  W.  McOann  was  dischari^ed  the  service  at  expiration  of 
his  term  of  service,  re-enlisted,  promoted  sergeant  and  re-assiprned  to 
station  February  28,  1877.  (Sergeant  McGann  was  transferred  May  18, 
1877,  to  Baltimore,  Md.,  being  relieved  by  Sergeant  William  Stein.  Ser- 
geant McGann  has  faithfully  attended  to  his  duties.  One  assistant 
was  relieved  from  duty  on  account  of  drunkenness,  and  one  transferred 
to  another  station.  No  change  was  made  in  location  of  office  or  instru- 
ments since  last  report.  The  station  was  inspected  in  March,  1877,  and 
fonnd  in  good  condition. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

Tbe  display  of  cautionary  signals  is  anxiously  looked  for  by  all  captains  of  outgoing 
TeoaelSy  and,  as  a  general  rule,  no  vessels  leave  this  port  until  the  cautionary  signal  is 
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lowered.  Ih  this  connection  it  might  be  well  to  state  one  notable  instAnoe  in  which 
the  signal  was  totally  disregarded.  On  March  24,  the  splendid  steamship  Rockaway 
was  lannched  at  Norfolk,  amid  the  general  rejoicing  of  the  shipping  interest  of  this 
port,  which  felt  justly  proud  of  being  able  to  produce  such  an  excellent  specimen  of 
naval  architecture,  and  which  were  desirons  of  producing  a  favorable  impression  in 
northern  seaports,  as  to  the  advantages  in  Norfolk  for  sbip-building.  The  Rockaway 
not  having  her  machinery  yet  aboard,  was  to  be  towed  to  New  Yoik  for  that  purpose, 
the  owners  engaging  the  steamer  Wyanoke.  Captain  Consh,  to  take  her  in  tow.  Sig- 
nals were  hoisted  at  this  station,  jost  two  hours  previous  to  her  departure,  and  not- 
withstanding the  attention  of  the  captain  and  owners  being  called  to  thu  fact,  they 
persisted  in  starting  t-o  sea.  On  the  next  day  the  Rockaway  encountered  a  terrible 
nortlieast  storm,  on  the  coast  of  New  Jersey,  which,  in  her  then  condition,  she  was 
not  at  nil  capable  of  weathering,  and  consequently  became  a  total  loss. 

On  March  22  the  British  ship  Winchester,  and  on  March  26  the  Italian  barks  France- 
shino  and  Monte  Tabor  and  the  Norwegian  bark  Pantser  were  reported  ashore  near  Cape 
Henry,  Virginia,  and  by  means  of  the  telegraphic  communication  between  that  point 
and  this  station,  assistance  was  rendered  so  promptly  that  the  three  first-named  ves- 
sels were  gotten  afloat,  and  saved  without  any  serions  damage.  The  Norwegian  bark 
Pantser  having  sprung  a  leak  shortly  after  she  ran  ashore,  was  abandoned,  but  all  her 
crew  and  rigging  were  saved  by  assistance  indirectly  secared  by  means  of  this  tele- 
graph communication. 

The  interest  taken  in  the  service,  as  manifested  by  tbe  local  press  of 
this  city,  is  very  gratifying.  All  the  daily  papers,  the  Norfolk  Virgin- 
ian, Norfolk  Landmark,  and  Public  Ledger,  publish  the  reports  fur- 
nished to  them  by  this  office.  The  office  is  consulted  daily  by  all  classes, 
especially  by  sea-captains  and  truckers,  and  all  are  guided,  as  I  am 
informed,  with  excellent  results,  by  the  predictions  furnished  by  the 
service. 

Forty-one  cautionary  signals  have  been  displayed  during  the  year,  of 
which  number  twenty-one  ai*e  reported  as  justified  at  the  station,  and 
twenty  not  justified.  The,  sergeant  remarks  as  follows  in  reference  to 
some  of  these  displays : 

September  2, 1876. — A  heavy  gale  prevailed  in  Hampton  Roads ;  the  outward-bound 
vessels  remained  in  port. 

September  16  and  17, 1876. — The  signal  gave  timely  warning.  The  gale  was  very 
severe,  delaying  the  arrival  and  departure  of  all  vessels.  Many  accidents  occurred  by 
vessels  dragging  their  anchors  and  colliding.  The  ferry-boats  were  compelled  to  stop 
running  for  several  hours. 

October  14  and  15, 1876. — All  vessels  remained  in  port.  One  schooner  injured  off  New 
Point  Comfort. 

Octobei'  19  to  21, 1876. — Several  vessels  remained  in  port. 

November  6  to  7,  1876. — Four  ontward-bound  vessels  remained  in  port. 

November  19  and  90,  1876. — Three  vessels  remained  in  port. 

November  30  to  December  2,  1876. — Two  small  steamers  bound  south,  and  two  ships 
bound  to  Europe,  delayed  their  departure. 

December  8  to  10, 1876.— Ship  Tobiqne  dragged  her  anchors  and  was  blown  ashore  on 
Lambert's  Point.  Schooner  Racer  was  totally  dismasted  off  Hog  Inland.  Several  dis- 
asters occurred  on  Chesapeake  Bay.  Tbe  steam-launch  of  the  United  States  steamer 
Hartford  broke  loose  from  her  moorings  and  was  in  great  peril ;  a  barge  with  fourteen 
men  went  to  her  rescue,  but  were  benumbed  with  the  cold  and  the  boat  incased  with 
ice— they  were  afterward  rescued  by  the  steamer  Sue.  The  launch  drifted  on  the  Horse- 
shoe and  came  to  anchor. 

December  18  and  19, 1876.— Three  large  ships,  laden  with  cotton  for  Europe,  delayed 
their  departure.  The  Baltimore  mail-steamer  was  compelled  to  return  on  account  of 
the  gale  in  the  roads.  Steamers  due  here  from  Baltimore  arrived  thirty  hours  late, 
and  report  gale  on  Chesapeake  very  severe. 

December  '29  and  30, 1876.-7-A11  vessels  remained  in  port.  A  large  fleet  of  vessels  were 
compelled  to  seek  shelter  in  Hampton  Roads. 

January  1  and  2, 1877.— All  outward-bound  vessels  delayed  departure. 

February  17, 1877. — The  steamer  Florida  collided  with  and  sunk  the  schooner  Marion 
R,  opposite  to  the  city ;  all  hands  saved. 

February  19  and  20, 1677. — United  States  revenne-ontter  Colfax  remained  in  port. 

March  2  and  3,  1877. — ^A  small  oyster-sloop  was  capsized  in  the  harbor ;  no  lives  lost. 
The  Russian  flag-ship  Svetland  dragged  her  anchor  and  went  ashore ;  she  w^as  gotten 
off  without  injury.    Ail  outward-bound  vessels  remained  in  port. 

March  16  and  18, 1877. — A  small  schooner,  laden  with  oysters,  was  capsized  in  the 
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hay.  Tlie  schooner  Matilda  went  OHbore  on  Lynn  Haven  Beach,  on  17th.  Th«^  pchooner 
Cora  8.  Van  Gilder  sprang  a  leak  off  Cbincoteagne  and  pnt  in  here  for  repairs.  An 
unknown  schooner  went  ashore  at  Western  Brunch.  All  the  vessels  of  the  Kassian 
fleet  hon»e<1  their  top-masts  and  let  go  extra  anchors.    Ko  vessels  left  port. 

Marth  21  and  22, 1877. — Ship  Wincbester  was  blown  ashore  near  Cape  Henry  on  a.  in. 
of  the  22d  inst-aof. 

March  24  to  28,  1877. — ^Th«*  steamer  Rockaway,  in  tow  of  steamer  Wyanoke,  left  port 
for  New  York  daring  the  display,  and  is  now  ashore  at  Atlantic  City,  N.  J.  An  un- 
known schooner  is  ashore  ou  sand-shoals  near  Smith  Island,  and  two  Italian  and  one 
Norwegian  barks  are  ashore  at  Cape  Henry. 

April  8  to  10,  1877.— The  storm  was  the  most  severe  since  1846.  All  the  regular 
steamships  to  New  York,  Baltimore,  Richmond,  and  Washington,  together  with  all 
sailing- ve^Hels,  remain»'d  in  nort.  Several  marine  disasters  are  reported  to  have  oc- 
cnrren  in  Chesapeake  Bay.  The  ferry-boats  were  forced  to  suspi^nd  their  trips  to  Port-s- 
mooth and  Berkley.  The  tide,  on  the  evening  of  the  9th,  was  the  highest  known  in 
the  city  since  1846. 

May  8, 1877. — Boston  and  Providence  steamers  remained  in  port. 

PUBLICATIONS. 

Nnmher  of  BoUetins  (manifold)  issued  daring  the  year  ending  Jnne  30, 1877. ..  3, 692 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1877 833 

Number  of  Form  15  (manifold)  issued  during  the  year  ending  June  30, 1877 3, 701 

Namber  of  Form  22  issued  during  the  year  ending  Jane  30, 1877 43 

Total 8,269 

NORTH  PLATTE,  NEBRASKA. 
[Official  number^  105.] 

Latltnde 41^  8' 

longitude 100^53' 

Mean  barometer  for  the  year  ending  Jnne  30, 1877 29.616 

Mean  temperatnre  for  the  year  ending  Jnne  30,  1877 47° A 

Amount  of  raiu-fall  for  the  year  ending  June  30,  1877 15.68  inches. 

Sergeant  B.  Garland  was  relieved  July  21, 1876,  for  dischargee,  and 
relieved  by  Sergeant  J.  K.  Mayhew  assigned,  who  was  relieved  April 
12, 1877,  on  account  of  ill  health.  Sergeant  H.  U.  Jones  was  assigned 
April  12, 1877,  and  continues  in  charge.  There  is  no  assistant  at  this 
station. 

No  change  has  been  made  in  location  of  office  or  insitrnments  since 
last  report.  The  station  was  inspected  in  December,  1876,  and  was 
found  in  a  satisfactory  condition. 

PUBLICATIONS. 

Xnmhcr  of  Bulletins  (manifold)  issued  daring  the  year  ending  June  30,  1877..     2, 937 
Number  of  Form  22  issued  daring  the  year  ending  June  30,  1877 26 

Total 2,963 

OLYMPIA,  WASHINGTON  TERRITORY. 

[Official  number  J 148.] 

Latitude 470  2^ 

LoDgitude 122°  56' 

Sergeant  E.  F.  Kabel  was  ordered  to  establish  a  station  at  this  point 
per  Special  Orders  No.  62,  May  21, 1877,  with  directions  to  commence 
reports  July  1, 1877. 
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OMAHA,  NEBRASKA. 

[Official  number^  67.] 

Latitude 41°  16' 

Longitude 96°    0' 

Meau  barumeter  for  the  year  ending  Jnne  30, 1B77 29.968 

Mean  temperatnre  for  the  year  ending  Jane  30, 1877 48^.7 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877 45.97  inches. 

Sergeant  Thomas  Cleary  was  relieved  December  6, 1876,  for  neglect 
of  duty,  and  Sergeant  F.  P.  Bayes  placed  in  charge  of  station.  The 
sergeant  reports  that  considerable  interest  is  felt  by  all  classes  of  citi- 
zens, and  that  extracts  from  the  reports  are  published  in  the  morning 
papers.  The  station  was  inspected  in  October,  1876,  in  fair  condition 
only.  Some  of  the  records  were  not  up  to  date,  and  Sergeant  Cleary 
was  relieved  and  reduced  to  the  rank  of  private  for  his  neglect  of  duty. 

High  water  in  the  Missouri  liiver  at  this  point  occurred  June  13, 
when  the  gauge-reading  was  17  ft* et  5  inches.  The  lowest  water  occurred 
on  December  2,  3,  and  4,  when  the  readings  were  1  foot  7  inches. 

PUBLICATIONS. 

Namber  of  Bulletins  (manifold)  issued  during  the  year  ending  Jnne  30, 1877. ..  4, 908 
Number  of  Form  2'Z  issued  during  the  year  ending  June  30,  1877 37 

Total 4,945 

OSWEGO,  NEW  YORK. 
[Official  number  J  31.] 

Latitude 43°  28'  32" 

Longitude 76°  35'    5" 

Meau  barometer  for  the  year  ending  June  30,  1H77 29.999 

Mean  temperature  for  the  year  ending  June  30,  1877 A6°,6 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877 27.40  inches. 

Sergeant  B.  F.  Hough  was  relieved  by  Sergeant  B.  J.  Lewis  and  trans- 
ferred April  16, 1877,  to  Santa  Fe,  N.  Mex.  Sergeant  Lewis  remains  in 
charge  and  Las  no  assistant. 

The  station  was  inspected  in  December,  1876,  and  June,  1877,  and 
was  found  in  good  condition. 

There  has  been  no  change  in  location  of  office  or  instruments  during 
the  year. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

The  peoplo  of  this  city  take  great  interest  in  the  service,  and  our  reports  are  con- 
snltod  Ity  them  in  general.  The  class  of  people  who  receive  the  most  benefit  from  the 
service  in  this  immediate  vicinity  are  vessel  and  canal-boat  owners,  and  the  men 
employed  by  them. 

Shippers  and  commission-merchant-s,  by  canal,  were  much  benefited  this  fall  by  the 
Signal  Service.  Many  of  them  would  haVe  closed  their  business  two  weeks  before  the 
canal  was  frozen  over  only  fur  the  information  they  received  from  the  office  assuring 
them,  from  time  to  time,  that  the  canal  would  remain  open.  Consequently  they  pushed 
their  produce  forward  to  New  York  City. 

The  schooner  O.  M.  Hoiid,loade<l  with  lumber  from  Canula,  arrived  in  port  on  April 
19, 1877,  being  the  first  arrival  of  the  season. 

Twenty-four  cautionary  signals  were  displayed  during  the  year,  of 
which  number  eight  are  reported  as  justified  at  station,  and  sixteen  not 
justified. 

The  sergeant  remarks  as  follows  in  regard  to  some  of  these  displays : 

July  5  and  6, 1876. — Four  scows  loaded  with  stone  at  the  new  piers  were  dashed  to 
pieces  and  lost. 
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Seplewiber  27  a/nd  28, 1876. — Many  vessels  were  detained ;  those  which  left  were  com- 
pelled to  returD. 

October  2  to  4, 1876. — A  nomber  of  vessels  remained  in  port.  One  tug  with  two 
harges  ia  tow  left  before  signal  was  lowered  ;  had  to  return  on  account  of  heavy  sea. 

October  5  to  7,  1876.— Several  vessels  were  detained  in  port. 

yotember  2  and  3, 1876. — Vessels  bound  west  remained  In.  Several  vessel-captains 
visited  the  office. 

Norcmbrr  14  and  15, 1876.— Captain  Way,  of  the  schooner  Ei|terprise,  reports  that  he 
was  caught  in  the  gate  on  his  way  to  this  port,  and  that  the  wind  was  variable, 
''  puffy,"  and  so  severe  that  he  lost  bis  Jib,  and  bad  it  not  been  for  the  tug  C.  P.  Marcy, 
which  came  to  his  assistance,  some  six  miles  out,  he  could  not  have  reached  port.  No 
vessels  left  port. 

Dectmber  8  to  10, 1876. — ^Navigation  closed  for  the  season. 

June  5  to  7, 1877. — Three  vessels  were  detained. 

June  9  and  10, 1877. — ^A  number  of  captains  called  at  the  office ;  four  vessels  remained 
in  port. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30,  1877  -.  5, 679 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1877 626 

Number  of  Form  15  (manifold)  issued  during  the  year  ending  June  30,  1877.. .  2, 916 

Number  of  Form  22  issued  during  the  year  ending  June  30, 1877 35 

Total : 9,256 

PEMBINA,  DAKOTA  TERRITOEY. 
[Official  number y  86.] 

Latitude 49°  0' 

Longitude y 97°  5' 

Mean  barometer  for  the  year  ending  June  30, 1877 29.968 

Mean  temperature  for  the  year  ending  June  30, 1877 32^.9 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877 29.46  inches. 

Sergeant  Charles  Bill  was  relieved  Augast  2,  1876,  for  discharge,  and 
Sergeant  J.  Kabernagle  placed  in  charge  of  station. 

No  change  has  been  made  in  the  location  of  office  or  instruments  since 
last  report,  with  the  exception  of  the  erection  of  a  telescopic  anemome- 
ter rod,  upon  which  the  anemometer  is  now  secured. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant: 

Ice  in  Red  River  broke  up  and  moved  out  at  3  p.  m.,  April  19, 1877,  and  at  10  p.  m. 
river  was  clear  of  ice. 

The  Red  River  Transportation  Company's  steamer  Manitoba  arrived  at  2  a.  m., 
April  23, 1877,  being  the  first  steamer  ojf  the  season  to  arrive. 

The  station  was  inspected  in  September,  1876,  and  found  in  good  con- 
dition. 

PHILADELPHIA,  PENNSYLVANIA. 

[Official  number  J  17.] 

Latitude 39°  57' 

Longitude 75^10' 

Mean  barometer  for  the  year  ending  June  30, 1877 30.023 

Mean  temperature  for  the  year  ending  June  30,  1877 52.0 

Amoont  of  rain-fall  for  the  year  ending  June  30, 1877 41.07  inches. 

Sergeant  F.  M.  M.  Beall  remains  in  charge  of  this  station  since  last 
report.  One  assistant  was  relieved  for  promotion,  two  were  transferred 
to  this  station,  and  two  were  assigned  to  duty  at  the  Centennial  Expo- 
sition. The  present  force  consists  of  the  sergeant  and  two  assistants. 
A  civilian  printer  has  been  employed  since  April  6, 1877.  The  work  of 
this  station  is  very  great,  and  the  fact  that  it  is  satisfactorily  and 
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promptly  attended  to,  with  sach  a  small  force,  reflects  great  credit  on 
Serjeant  Beall. 

Tbe  office  was  inspected  in  November,  1876,  and  was  foand  in  good 
condition. 

There  has  been  no  change  in  the  location  of  the  office  since  the  last 
report. 

Tlie  following  extracts  are  made  from  the  semi  annual  report  of  the 
sergeant : 

The  use  of  a  room  for  the  office  is  given  free  of  rent  by  the  Commercial  Exchange^ 
and  is  suitable  for  tbe  proper  performance  of  our  duties. 

The  board  of  health  contisue  to  publish  a  full  weekly  report  of  our  local  observa- 
tions, and  a  handsome  yearly  statement,  occupying  sixty  pages. 

By  request,  the  Philadelphia  Local  Telegraph  Company  is  famished  a  copy  of  the 
morning  "  Indications/'  and  the  data  for  the  Middle  States  is  sent  over  their  linesy 
and  received  in  all  parts  of  the  city  on  their  numerous  printing  instruments. 

The  labors  of  the  Signal*Service  continue  to  be  received  by  the  public  with  the  usual 
unquestionable  confidence. 

The  duty  of  receiving  reports  of  passing  vessels  at  Cape  May,  since  May  30,  and  fur- 
nishing them  to  the  Maritime  Exchange  folks,  has  given  satisfaction  and  sometimes 
valuable  information. 

During  tbe  winter  season  shippers  and  dealers  in  meats,  oysters,  fruit",  vegetables, 
d^c,  use  our  reports  to  great  advantage,  ubing  the  temperature  principally. 

The  press  of  the  city  continued  to  act  in  the  most  favorable  manner  toward  the 
service|  and  by  supplying  them  .with  the  usual  press  reports  and  often  special  reports 
of  any  unusual  phenomena,  they  have  gradually  learned  to  depend  on  this  office  fur 
their  local  weather  reports  almost  entirely,  iustead  of  getting  them  from  private 
observers,  as  frequently  done  before. 

Dnrng  the  past  six  mouths  onr  records  were  required  in  court  twice,  and  data  fur- 
nished attorneys  five  times  to  be  used. 

On  Augnst  1,  1876,  the  issue  of  printed  weather  maps  was  discon- 
tinued by  order  of  the  Chief-Signal  OflScer. 

Eight  hundred  and  seventeen  post-offices  are  supplied  from  this  sta- 
tion with  the  Farmers'  Bulletin. 

PUBLICATIONS. 

Number  of  Farmers'  Bulletins  issued  during  the  year  ending  June  30, 1877. . .  255,  P21 
Number  of  Bulletins  (manifold)  issued  during  tbe  year  endiug  Juue  30,  1877.      G,  825 

Number  of  Maps  isautd  during  the  year  ending  June  30,  1877 3,900 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1H77 2,752 

Number  of  Form  15  (manifold)  issued  during  the  year  ending  June  30,  1877..  5,824 
Number  of  Form  22  issued  during  the  year  ending  June  30,  1877 384 

Total : 275,506 

PIKE'S  PEAK,  .COLORADO. 
[Offi4dal  number  J  99.] 

Latitude 38°  4S' 

Longitude 104°  59' 

Mean  barometer  for  the  year  ending  June  30, 1877 29.959 

Mean  temperature  for  tbe.  year  ending  June  30, 1877 , 19^.2 

Amount  of  rain-fall  for  the  year  ending  Juue  30, 1877 25.13  inches 

• 

Sergreant  0.  M.  Hobbs  remains  in  charge  of  station  during  the  year. 
An  order  was  issued  June  30, 1877,  relieving  him  and  assigning  Ser- 
geant William  Black  to  the  station.  There  is  one  assistant  on  duty  at 
the  summit  and  one  at  tbe  supply  station  at  Colorado  Springs.  No 
change  has  been  made  in  the  location  of  the  office  or  instruments  during 
the  year.  The  station  was  inspected  in  December,  1870,  and  the  in- 
spector reports  that  it  was  in  fair  condition. 
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The  followiDg  extracts  are  made  from  the  abstract  of  monthly  joarnal 
of  the  sergeant : 

Jugu9t  18,  1876. — A  cnrions  electrical  phenomenon  was  observed  this  evening.  At 
twilight  a  pecoliar  singing  or  sizzing  noise  on  the  wire  was  heard,  and  the  line,  for  an 
eighth  of  a  mile,  was  distinctly  outlined  in  light,  which  was  thrown  out  from  the  wire 
in  beautiful  scintillations.  These  little  jets  of  flAroe  were  invariably  in  the  shape  of  a 
qaadrant,  and  the  rays  concentrated  at  the  snrface  of  the  line  in  a  small  mass  about 
the  size  of  a  currant,  which  had  a  bluish  tinge.  These  little  quadrants  of  light  were 
continually  jumping  from  point  to  point,  now  pointing  in  one  direction  and  then  in 
another.  There  was  no  heat  to  the  liKht.  and  when  the  wire  was  touched  only  the 
slightest  tingling  sens-ition  could  be  felt.  Not  only  was  the  wire  outlined  in  tbi.^  manner, 
but  every  exposed  metallic  poinc  and  snrface  was  similarly  tipped  and  covered.  The 
cnps  of  the  anemometer  appeared  as  four  balls  of  lire  revolving  slowly  around  a  center; 
tbe  wind-vane  was  outlined  with  the  same  phosphorescent  light.  At  the  time  of  the 
occurrence  snow  was  falling,  at  d  it  has  been  observed  that  the  singing  noise  is  uever 
heard  eiLcepn  when  the  atmosphere  is  very  damp,  and  rain,  hail,  or  snow  is  falling. 

September  12, 1876. — Water  has  become  so  scarce  on  the  mountain  that  it  is  necessary 
to  carry  it  a  mile  up  the  mountain-side,  and  sometimes  two  miles. 

November  2!it  1876. — ^The  wind  reached  a  maximum  velocity  of  S.3  miles  at  1.15  a.  m. 

Xorember  29,  1876. — Wind  has  ranged  from  50  to  70  miles  per  hour  since  noon.  Thi 
sky  has  been  nearly  clear  of  clouds,  but  the  snow  has  been  arifting  so  violently  as  to 
almost  completely  obscure  the  view  in  all  directions. 

December  29,  1876. — A  heavy  stond  commenced  some  time  after  midnight,  which 
shook  the  house  violently,  and  the  roar  of  the  wind  was  terrific.  One  anemometer 
was  carried  away,  two  of  the  doors  of  the  instrument-shelt'er  were  blown  off  their 
binges,  and  a  third  forced  half-way  into  the  shelter.  The  velocity  of  the  wind  is  esti- 
mated to  have  been  between  90  and  100  miles  per  hour.  The  storm  rapidly  diminished 
after  day-break. 

January  8, 1877. — One  of  the  heaviest  storms  aver  witnessed  at  the  station  occurred 
to-day.  It  is  estimated  that  the  wind  exceeded  a  velocity  of  upward  of  100  miles  per 
hour,  although  the  anemometer  only  recorded  80  miles  per  hour,  but  its  cups  were  con- 
tinually clogged  with  drifting  snow,  much  impeding  its  movement,  and  in  consequence 
it  had  to  be  changed  about  once  an  honr.  The  temperature  throughout  was  very  low. 
During  the  storm.  Sergeant  Hobbs  arrived  near  the  summit,  from  Colorado  Springs,  in 
an  almost  exhausted  condition.  Private  Greenwell  went  to  his  assistance,  and  after 
much  difficulty  they  both  arrived  at  the  housd  on  the  summit,  Sergeant  Hobbs  with  his 
fineers  badly  frozen. 

Fefrmary  26, 1877. — The  heaviest  frost  I  have  ever  observed  formed  last  night,  it  being 
3  inches  thick  in  some  places  ou  the  pules  and  on  the  house,  and  that  which  was  col- 
lected in  the  gauge,  when  melted,  measured  .20  of  an  inch.  It  collected  on  the  tele- 
graph-wire nearly  to  the  thickness  of  one's  arnu 

April  21, 1877. — ^The  wind  steadily  increased  during  the  night  and  at  day-break  was 
blowing  a  hurricane  from  the  southwest.  At  8.30  a.  m.  it  reached  a  velocity  of  84 
miles,  and  then  its  force  commenced  to  decrease. 

April  22,  1877.— The  wind-velocity  again  rapidly  increased  during  the  night,  and  was 
blowing  at  the  rate  of  84  miles  an  hour  at  6.30  a.  m.,  after  which  it  decreased. 

June  7, 1877. — ^The  most  severe  storm  of  the  year,  snow  falling  in  immense  quantities. 

June  8,  1877.— Storm  continued  to  rage  violently  throughout  the  entire  day.  The 
largest  quantity  of  snow  fell  during  the  year. 

PIOCHE,  NEVADA. 
[Official  number^  140.] 

Latitude 37°  57' 

Longitude 114°  26' 

Corporal  H.  Hall  was  ordered  to  establish  a  station  at  this  point,  per 
Special  Orders  No.  62,  May  21,  1877,  and  to  commence  observations 
on  July  1, 1877. 

PITTSBURGH,  PENNSYLVANIA. 
[Official  number^  41.] 

Latitude 4(P  32' 

Longitude 80°    2' 

Mean  barometer  for  the  year  ending  June  30, 1877 29.993 

Mean  temperature  for  the  year  ending  June  30,  1877 Bl^.O 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877 37.74  inches. 

5s  O 
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Sergeant  J.  Mitchell  was  relieved  by  Sergeant  O.  W.  Hay  and  trans- 
ferred November  23,  1876,  to  Office  Chief  Signal-Officer.  Sergeant  Hay 
continaes  in  charge  and  haH  given  satisfaction. 

Two  assistants  were,  during  the  year^  transferred  to  other  stationSi 
and  one  assigned  to  duty  here. 

A  civilian  printer  has  been  employed  at  this  station  since  May  1, 1877. 

The  station  was  inspected  in  February,  1877,  and  found  in  good  con- 
dition, although  the  rooms  occupied  are  not  well  adapted  to  the  purpose. 

Three  hundred  and  twelve  post-offices  have  been  supplied  with  the 
Farmers'  Bulletin  from  this  station. 

High  water  in  the  Mouongahela,  at  this  point,  occurred  July  17, 1876, 
when  the  gauge-reading  was  22  feet  1  inch  ;  and  low  water  on  the  3d  and 
5th  of  September,  1876,  when  the  reading  on  gauge  was  2  inches ;  this 
was  one  ioch  below  low-water  mark  of  September  19, 1874. 

The  following  extracts  are  made  from  the  semiannnal  reports  of  the 
sergeant : 

The  press  of  the  city  manifest  considerable  interest. 

The  class  of  citizens  deriving  the  greatest  aoioant  of  benefit  from  the  reports  are 

Srobably  those  engaged  iu  the  river  trade.    The  river  reports  are  of  great  interest  and 
enefit  to  them. 

The  grain  dealers  of  this  city  manifest  a  lively  interest  in  the  reports  from  the  West 
at  certain  portions  of  the  year. 

PUBLICATIONS. 

Number  of  Farmers'  Bulletins  issned  dnring  the  year  ending  Jnne  30, 1977....  103, 304 
Number  of  Bulletins  (manifold)  issued  during  the  year  ending  Juno  30, 1877...      6, 441 

Number  of  Local  Reports  issned  during  the  year  ending  Junn  30, 1877 774 

.  Number  of  Form  22  issued  during  the  year  ending  June  30, 1877 173 

.  Number  of  Form  26  issued  during  the  year  ending  June  30, 1877 2, 376 

Total 113,068 

PORT  HURON,  MICHIGAN. 
[Official  number^  103.] 

'Latitude 42°  5«' 

Longitude 82°  29' 

.'Mean  barometer  for  the  year  endinjB^  June  30.  1877 29.986 

'  Mean  temperature  for  the  year  ending  Jnne  30,  1877 * 43^.9 

Amount  of  rain-fall  during  the  year  ending  June  30,  1877 3.3.25  inches. 

Sergeant  N.  D.  Lane  was  relieved  by  Sergeant  H.  R.  Stockman, 
AngUBt  4, 1876,  and  ordered  to  office  Chief  Signal-Officer  for  divscharge. 
There  is  one  assistant  on  duty  here.  The  office  was  iuspectedand  found 
ill  a  satisfactory  condition.  In  the  location  of  office  and  instruments 
there  has  been  no  change  since  the  last  report. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

The  interetit  in  the  service  is  manifested  to  the  greatest  degree  by  mariners,  and  ap- 
parently is  continually  increasing. 

First  signal  of  the  season,  March  31.  Ice  entirely  disappeared  May  21.  Sunset  ob- 
servations began  February  7.  Very  severe  frost  .Tune  23.  Navigation  partially  opened 
April  18,  and  fully  on  the  15rh  of  May.  First  vessel  of  the  season  arrived  up  April  16^ 
but  was  blocked  in  ice  until  23d. 

April  30,  1877.— All  marine  lAeu  state,  for  a  remarkable  and  hitherto  unheard  of  fact, 
that  all  ice  has  disappeared,  and  left  the  Straits  of  Mackinaw  open  for  navigation, 
while  the  month  of  Saint  Clair  River  and  this  end  of  Lake  Huron  remain  blocked. 

May  21,  1877. — The  lake  and  river  are  at  last  free  from  ice,  which  has  remained  re* 
markably  later  than  usual. 
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Twenty-nine  cautionary  signals  were  displayed  daring  the  3"ear,  of 
which  namber  fifteen  are  reported  as  justified  at  station,  and  fourteen 
not  justified. 

The  sergeant  remarks  as  follows  in  regard  to  some  of  these  displays: 

August  25, 1876. — The  newspapers  report  a  very  heavy  rain-atorm,  accompanied  by 
bigh  winds  and  intense  lightnini^,  in  the  adjoining  counties,  and  great  damage  to  prop- 
erty and  some  loss  of  life. 

September  4,  1876. — The  barge  Port  Huron,  loaded  with  pig-iron,  was  sunk  about  12 
miles  northwest  of  station. 

Septembn"  17  and  18, 1876. — Barkeutine  George  Thurston  beached  on  the  Canadian 
shore  of  Lake  Huron. 

September  26,  1876. — ^Vessels  anchored  in  port. 

October  2  and  3, 1876. — The  scow  Mary  Jane,  with  some  persons  aboard,  supposed  to 
have  been  wrecked  near  Kettle  Point,  and  all  hands  lost. 

October  5  to  7,  1876. — ^The  bark  Acorn  was  sunk.  Schooner  Lottie  Wolf  had  all  her 
canvass  blown  away,  and  nnmerons  other  vessels  snfforfd  more  or  less  damage,  &o. 

October  9  and  10,1876. — Casualties — Ashore,  steam- barge  Nab  an,  schooners  J.R.  Bently, 
C.  K.  Nims,  and  one  unknown.  Dismasted,  schooner  Erie  Belle.  Canvass  split  and 
spaK  lost,  schooners  Lucerne,  Algerine,  and  David  Stewart. 

November  6  and  7, 1876. — The  schooners  Emma  Coines,  Annie  Sherwood,  Thomas  Gann, 
Melvin  Baker,  and  five  others  came  to  anchor  in  port,  and  remained  until  signal  was 
lowered. 

November  22,  1876. — Two  schooners  remained  in  port. 

Jpril  29, 1877. — The  ice  was  loosened,  thereby  releasing  the  blockaded  vessels. 

PUBLICATIONS. 

Number  of  Balletins  (manifold)  issued  during  the  year  ending  June  30, 1877  ..     2, 060 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1877 293 

Number  of  Form  22  issued  during  the  3*ear  ending  June  30,  1877 45 

Total [ 2,398 

PORTLAND,  MAINE. 
{Official  number^  12.] 

• 

Latitude - 43°  40' 

Longitude 70^  16' 

Mean  barometer  for  the  year  ending  June  30,  1877 29.945 

Mean  temperature  for  the  year  ending  JuneSO.  1877 46^.9 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877 34. 82  inches. 

Serge^int  W.  T.  Boyd  was  discharged  and  re-enlisted  at  Portland,  Me., 
November  3, 1876,  and  reassigned  to  station  on  the  same  date.  One 
assistant  was  discharged  daring  the  year  for  raiscondact,  and  replaced 
by  another  assistant.  The  station  was  inspected  in  July^  1876,  and  May, 
1877,  and  was  found  in  good  condition.  The  station-work  is  well  at- 
tended to.  No  change  has  been  made  in  tbe  location  of  office  or  instru- 
ments since  last  report.  An  inside  addition  of  lattice-work  was  made  to 
the  instrument-shelter  June  6,  1877. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

Cautionary  Rignala  are  displayed  from  the  etaff  on  the  cnstom-house,  and  afford  an 
excellent  display  %o  all  vessels  iu  the  harbor,  and  also  to  those  at  a  considerable  dia- 
tance  outside  the  hay. 

Tbe  observer  has  been  called  upon  to  give  testimony  in  the  supreme  court  several 
times  during  the  past  six  months,  in  regard  to  the  weather  at  diflMrent  times,  and  in 
two  cases  (Stewart  v«.  City  of  Portland  and  Parker  vs.  Portland  Press)  the  evidence 
given  was  considered  decisive. 

Tbe  same  Interest  in  the  service  continues  as  at  former  reports. 

Forty-three  cautionary  signals  have  been  displayed  during  the  year, 
of  which  namber  twenty  are  reported  as  justified  at  the  station,  and 
twenty-three  not  justified. 
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The  sergeant  remarks  as  follows  in  reference  to  some  of  these  displays: 

July  28  and  29, 1876. — ^AIl  sailing  vessels  came  into  harbor. 

September  17  and  18, 1876. — Coasters  report  a  very  high  and  dangeroos  wind,  with  a 
rough  sea,  outside  the  cape. 

Isovemher  6  to  8, 1876. — All  sailing-vessels  anchored  inside  the  bay. 

Norembir  19  to  22,  1876. — All  vessels  remained  in  the  harbor.  A  few  minor  casnaltiea 
occarred.  The  storm  was  very  severe  and  heavy  ontside  the  bay;  the  waves  coald  be 
seen  dashing  over  Qreen  Island. 

December  9  and  10, 1876. — A  gale  accompanied  by  snow ;  the  weather  extremely  cold. 
The  signal  gave  timely  warning,  and,  althongh  the  storm  was  very  severe,  bat  little 
damage  was  done.  All  the  steamers  delayed  their  trips,  except  the  Polynesian  of  the 
Allen  line,  the  captain  of  which  stated  that  they  always  sailed  on  the  day  set. 

December  16  and  17,  1876. — This  is  reported  as  the  most  severe  gale  for  years.  The 
English  steamer  Sardinian  sailed  in  the  face  of  the  gale.  All  saiiinj^  crafts  kept  the 
harbor.  No  casualties  to  shipping  in  this  vicinity.  A  dory  was  capsized  in  the  harbor, 
with  four  men  on  board,  who  are  supposed  to  be  lost.  A  great  amount  of  local  damage 
was  done,  such  as  unroofing  houses,  blowing  down  chimneys,  signs,  &.C.;  several  per- 
sons were  injured. 

December  18  and  19, 1876. — ^The  gale  was  accompanied  by  a  cold,  driving  snow,  which 
delayed  the  railroad  trains.  One  vessel  in  harbor  ha<l  her  smoke-stack  blown  o£f,  and 
one  dragged  anchor  and  went  ashore.  A  large  brick  chnicb  (unfinished)  was  demol- 
ished, and  a  large  brick  house,  on  Peak's  Island,  was  unroofed  and  had  gable  blown  in. 

December  29  to  31,  1876. — Gale  was  accompanied  by  blinding  snow  and  sleet.  The 
fishing  fleet,  about  twenty  sail,  was  out  on  Jefferies  Bank,  and  had  a  rough  time.  Some 
of  the  vessels  were  driven  ashore ;  some  lost  sails  and  rigging;  three  men  were  washed 
overboard  and  lost. 

January  24  to  25, 1877. — All  vessels  remained  in  port.  Storm  signals  are  now  strictly 
observed  at  this  port. 

March  2  and  3, 1877. — Regular  lincrsteamers  remained  in  port,  delaying  their  regnlar 
trips.    All  sailing  vessels  remained  in  the  bay. 

March  8  to  10, 1877. — A  very  severe  gale,  accompanied  by  rain  and  snow.  Hy  the 
timely  warning,  all  disasters  in  the  vicinity  were  prevented.  A  number  of  minor 
accidents  occurred  in  the  city. 

March  25  to  29,  1877. — Heavy  rains  and  dense  fog  accompanied  the  gale.  All  vessels 
remained  in  the  bay.  No  damage  to  shipping.  Considerable  damage  is  reported 
throughout  the  State  from  freshets  and  ice-jams,  caused  by  the  heavy  rains. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  June  39, 1877..  3, 250 
Number  of  Form  15  (manifold)  issued  during  the  y^-ar  ending  June  30, 1877..  2, 028 
Number  of  Form  22  issued  during  the  year  ending  June  30,  1877 77 

Total 5,355 

PORTLAND,  OREGON. 

[Official  number  J  74.] 

Latitude 45°  30/ 

Longitude 122°  27' 30' 

Mean  barometer  for  the  year  ending  June  30, 1877 30.079 

Mean  temperature  for  the  year  ending  June  30, 1877 53^.9 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877 52.40  inohee. 

Sergeant  H.  Fenton  was  relieved  by  Sergeant  E.  Lloyd  September  8, 
1876,  and  discharged  the  service  at  Portland  Oreg.,  October  1, 1876. 
Sergeant  Lloyd  has  continaed  in  charge  and  has  given  satisfaction.  The 
station  was  inspected  in  January,  1877,  and  found  in  fair  condition. 
The  inspector  recommends  that  an  assistant  be  sent  to  this  station,  and 
the  recommendation  will  be  carried  out  when  practicable.  The.  local 
reports  are  published  in  the  daily  papers. 

PUBLICATIONS. 

Number  of  liocal  Reports  issued  during  the  year  ending  June  ^0, 1877 761 

Number  of  Forms  22  issued  during  the  year  ending  June  30, 1877 46 

Total 807 


BEPORT   OP   THE   CHIEF   SIGNAL-OFFICER,  69 

PORTSMOUTH,  NORTH  CAROLINA. 
[Offimal  number  yl37.] 

Latitude .'. 1 35°  2' 

Longitude 76°  4' 

Private  J.  E.  Hayes  was  relieved  May  10, 1877,  by  Private  R.  Strain, 
who  remaiDs  in  charge  of  station.  The  station  has  not  been  inspected 
since  last  report 

This  is  still  continued  as  a  repair-station,  bnt  meteorological  observa- 
tions are  taken  whenever  the  enlisted  man  in  charge  is  not  oat  on  the  tele- 
graph line  on  repair-duty.  The  station  is  supplied  with  thermometer, 
hygrometer,  wind-vane,  anemometer,  and  rain-gauge ;  and  the  observa- 
tions taken  are  those  of  temperature,  humidity  of  the  air,  direction  of 
the  wind  and  state  of  weather,  velocity  of  the  wind,  amount  and  kind  of 
clonds,  and  amount  and  time  of  rain-fall.  There  is  no  barometer  at  the 
station.  The  observations  taken  are  forwarded  to  the  central  office  by 
mail,  telegraphic  communication  therewith  being  interrupted  in  conse- 
quence of  a  portion  of  the  telegraiih-line  having  been  washed  away  by 
the  severe  storms  of  September  17,  1876,  and  April  14,  1877. 

On  the  8th  September,  L876,  the  office  wits  connected  with  the  main 
line  by*a  loop,  and  telegraphic  communication  completed,  but  since  the 
storm  of  the  16th  of  the  same  month,  direct  telegraphic  communication 
has  not  been  had  with  this  station.  Attempts  were  made  during  Decem- 
ber, 1876,  and  January,  1877,  to  find  and  secure  the  cable  across  Ocracokd 
Iiilet,  which  had  been  lost  by  the  washing  away  of  the  shore  during  the 
storm  of  September,  but  without  success ;  and  work  thereon  was  discon- 
tinued until  the  arrival  of  Lieutenant  O.  A.  Booth,  U.  S.  A.,  with  a  large 
working-party. 

On  the  14th  of  April,  1877,  another  severe  storm  visited  this  station, 
which  completely  submerged  the  island,  doing  much  damage  to  prop- 
erty, and  resultiujir  in  the  death  of  nearly  all  the  animals  there,  and  is 
said  by  the  inhabitants  to  have  been  the  heaviest  storm  ever  remem- 
bered by  them. 

On  the  19th  of  May,  1877,  the  anemometer  was  placed  in  position, 
and  after  that  date  regular  observations  of  the  velocity  of  the  wind  were 
taken. 

During  parts  of  May  and  June  the  air  was  filled  with  dense  smoke, 
occasioned  by  large  fires  raging  in  the  woods  on  the  main  land. 

PUNTA  RASSA,  tf'LORIDA. 
[Official  number  J  69.1 

Latitude 28°  36' 

Longitude »^^  W 

Meau  barometer  for  the  year  ending  June  30,1877 *30.061 

If eao  temperature  for  the  year  ending  June  30,  1877 *72^.6 

AmouDt  of  rain-fall  for  the  year  ending  June  30,  1877 46.48  inches. 

Sergeant  F.  J.  Pabst  was  relieved  February  6th,  1877,  by  Sergeant  M. 
J.  Shanefelter,  who  was  relieved  by  Sergeant  H.  F.  McFarland,  April 
12,  and  ordered  to  Key  West,  Fla. 

Sergeant  McFarland  has  frequently  been  sick  since  he  was  assigned 
to  this  station,  and  the  work  has  not  bnen  satisfactorily  attended  to. 

The  station  was  inspected  in  May,  1877,  and  found  in  good  condition. 

^  Only  30  days'  observations  in  May,  and  26  in  June,  1877 
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BED  BLUFF,  CALIFOBNIA. 
[Official  number  J 143.] 

La<i  ude 40©  10' 

Longitude 122°  16' 

Sergeant  B.  B.  Bodgers  was  ordered  to  establish  a  station  at  this 
point,  per  8. 0.  No.  63,  May  21, 1877,  and  to  commence  observations  on 
July  1, 1877. 

B0CHB8TEB,  NEW  TOEK. 

[Official  nunibefj  32. J 

Latitode 43°    8' 

Longitude 77c  51' 

Mean  barometer  for  the  year  ending  June  30,  1H77 29.972 

Mean  tempera  tnre  for  the  year  ending  June  30,  1877 46^.5 

Amount  of  raio-fall  for  the  year  ending  June  30, 1877 29.53  inchee. 

Sergeant  L.  E.  Sebree  was  relieved  and  ordered  to  office  Chief  Signal- 
Officer  for  discharge,  February  12, 1877.  Sergeant  E.  B.  Oarriott  was 
temporarily  assigned  to  this  station  August  12,  1876;  was  transferred 
November  3,  1876,  to  Buffalo,  N.  Y.,  and  February  12, 1877,  was  per- 
manently  assigned  to  this  station.  Sergeant  J.  O.  Barnes,  who  had 
been  on  duty  at  this  station  as  assistant,  was  relieved  July  13, 1876. 
Private  H.  E.  Williams  was  assigned  to  duty  here  on  July  13,  1876. 
»The  station  was  inspected  in  December,  1876,  and  June,  1877,  and  found 
in  excellent  condition.  The  inspecting  officer  speaks  in  complimentary 
terms  of  the  attention  to  duty  and  abilities  of  the  sergeants  who  have 
been  in  charge  of  this  station  since  last  report. 

The  following  extracts  are  made  from  the  semiannual  reports  of  the 
sergeant : 

The  meteorological  committee  now  consists  of  Messrs.  George  Schofield,  John  Sid- 
dons,  and  H.  D.  Hebard,  the  first-named  gentleman  being  chairman  of  the  committee. 
They  are  all  prominent  business  men  oi  this  city,  and  take  a  lively  interest  in  the 
workings  of  tne  service.  A  copy  of  the  resolutions  under  which  the  committee  was 
established  on  a  permanent  basis,  with  rules  for  the  government  and  guidance  of  the 
commiteee,  was  received  at  this  office  May  1, 1877. 

Mr.  J.  A.  Mulligan,  telegraph  operator  at  Charlotte,  is  notified  over  the  wire  when 
the  signals  are  ordered  up  or  down.  This  notification  is  no  expense  to  any  one,  and  is 
done  through  the  courtesy  of  the  Western  Union  employds  at  this  place. 

The  press  of  this  city  gives  the  service  its  hnarbiest  sauport,  and  a  generous  amount 
of  space  is  given  to  the  reports  in  all  of  the  papers  published. 

The  reports  posted,  issued,  and  published  at  this  place,  are  studied  by  all  classes, 
and  persons  in  all  callings  derive  more  or  less  benefit  from  them. 

Mr.  John  Siddons,  one  of  the  metdJNrs  of  the  metoorologioal  committee,  is  a  metal 
and  tin  roofer,  and  galvanized  iron  cornice  maker,  and  he  states  that  he  has  often 
saved  considerable  sums  of  money  by  consulting  the  reports  and  indications,  as  in  his 
business  an  nnlooked  for  storm  would  sometimes  do  very  serious  damage. 

The  fruit-dealers  and  nurserymen,  and  handlers  of  perishable  goods,  derive  great  ben- 
efit from  the  temperature  predictions. 

This  office  is  consulted  almost  daily  by  lawyers  wishing  to  ascertain  the  stat«  of  the 
weather  at  certain  times.  This  data  is  often  presented  iu  court  and  is  always  taken  as 
conclusive. 

The  interest  taken  in  the  service  seems  to  be  continually  increasing. 

The  Farmers'  Bulletins,  which  have  been  received  and  posted  here  since  the  9th  day 
of  March,  1877,  have  given  greater  satisfaction  than  the  meager  and  sometimes  incor* 
rect  '^ Indications''  taken  from  the  papers. 

The  steamer  Norseman  and  a  schooner  arrived  at  Charlotte  April  6. 18r7,  being  the 
first  arrivals  of  the  season. 

Twenty-four  cautionary  signals  have  been  displayed  during  the  year, 
of  which  number  thirteen  are  reported  as  justified  at  the  station,  and 
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eleven  not  justified.    The  sergeant  remarks  as  follows  in  reference  to 
aome  of  these  displays: 

October  2  to  4,  1876.— The  steamer  Norseman  failed  to  arrive— laid  np  on  the  other 
aide.  Several  vessels  left  the  port  of  Charlotte,  bat  were  obliged  to  retara  on  account 
of  encoanterinfi;  the  K&le. 

Ocioberb  to  7, 1876.— Steamer  Norseman  left,  bat  was  obliged  to  retara;  reports 
yery  heavy  weather  ontside. 

October  14, 1876.— Several  vessels  left  port,  bat  were  obliged  to  return.  The  scow 
Live  Oak,  loadM  with  coal,  was  sank  near  the  mouth  of  the  river. 

Hovewiber  2  attd  3, 1876.— Steamer  Norseman  left,  but  was  compelled  to  return  to  har- 
bor.   One  propeller,  bound  np  the  lake,  ran  in  for  shelter. 

December  8  to  10, 1P76.— The  weather  intenst^ly  cold,  with  a  blinding  snow-storm. 
Some  damage  was  done  to  property  in  the  vicinity  of  station.  No  marine  disasters 
occurred,  as  navigation  is  closed  for  the  season. 

December  14  to  16,  1876.— The  most  severe  storm  of  the  season.  Many  buildings  un- 
roofed, among  which  was  Saint  Mary  Hospital  and  three  blocks  of  houses,  a  cbimuey 
at  the  jail^wns  blown  down  and  destroyed  a  portion  of  the  roof.  So  much  ice  was  blown 
from  the  lake  on  to  the  tracks  of  the  Buffalo  and  Niagara  Falls  Railroad  as  lo  com- 
pletely stop  traffic.  The  trains  on  the  Central  Railroad  were  also  delayed.  Much  other 
damage  was  done. 

PUBLICATIONS. 

Number  of  Bulletins  (manfrold)  issued  during  the  year  ending  June  30, 1877  .  5, 174 

Number  of  Local  Reports  i^wned  during  the  year  ending  June  30,  1877 927 

Number  of  Form  15  (manifold)  issued  during  the  year  ending  June  30, 1877 1, 926 

Number  of  Form  22  issued  during  the  year  ending  June  30,  1877 127 

Total • 8.154 

ROSBBURG,  OREGON.  • 

[Official  number y  146. | 

Latitude 43^  10' 

Liongitude 123°  16' 

Sergeant  J.  Dasconib  was  ordered  to  establish  a  station  at  this  point, 
per  Special  Orders,  No.  62,  May  21,  1877,  and  to  commence  reports  July 
1, 1877. 

SACRAMENTO,  CALIFORNIA. 

[Offl^cial  number  J  144.] 

Latitude* 38°  35' 

Longitude 121°  31' 

Se  geant  R.  B.  Watkins  was  onlered  to  establish  a  station  at  this 
point,  per  Special  Orders  No.  62,  May  21, 1877,  and  to  commence  obser- 
vations July  1, 1877. 


0 


SALT  LAKE  CITY,  UTAH  TERRITORY. 

[Official  number  J  70.] 

Latitude 41°  10' 

Longitude ?. 112°  00" 

Mean  barometer  for  the  year  ending  June  30,  1877 29.958 

Mean  temperature  for  the  year  ending  June  30,  1877 .51^.4 

Amount  oJf  rain-faU  for  the  year  ending  June  30, 1877 18.66  inches. 

No  change  has  been  ma<lein  location  of  office  or  instruments  since  last 
report.  Sergeant  William  McGilHvray  has  remained  in  charge  of  sta- 
tion since  last  report.    There  is  no  assistant  on  duty  at  this  station. 

The  station  was  inspected  in  December,  1876,  and  found  in  good  con- 
dition. 
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PUBLICATIONS. 

Namber  of  Balletins  (manifold)  iasaed  daring  the  year  ending  June  30,  1877  . .     2, 258 

Number  of  Local  Reports  issaed  daring  the  year  ending  Jane  30, 1877 319 

Namber  of  Form  22  inaaed  daring  the  year  ending  Jaae  30,  1877 61 


• 


Total - 2,638 

SAN  DIEGO,  CALIFORNIA. 
[  Official  number^  75.] 

Latitude 32©  44'  41" 

Longi'ude 117°    8'    0". 

Mean  barometer  for  the  year  ending  June  30,  1877 30.007 

Mean  temperature  for  the  year  ending  June  30,1877 61^.9 

Amount  of  rain-fall  for  the  year  ending  Jane  30, 1877 3.80  inches. 

Sergeant  John  B.  Wells  was  discharged  Aagast  18, 1876.  Private  C. 
Edward  Howgate  was  promoted  corporal  August  16, 1876,  and  placed 
in  charge  of  station.  Corporal  Howgate  was  promoted  to  sergeant 
March  14, 1877,  and  on  June  16, 1877,  was  transferred  to  Los  Angeles, 
OaL,  relieving  Sergeant  M.  M.  Sickler,  who  was  assigned  to  the  San 
Diego  station.  The  work  of  the  station  has  been  satisfactorily  performed. 
No  changes  have  been  made  in  location  of  office  or  position  of  instra- 
ments  since  last  report.  No  assistant  has  been  on  duty  at  this  station, 
ffll  duty  being  performed  by  the  sergeant.  The  following  extract  is 
^ade  from  the  semi-annual  report  of  the  sergeant : 

The  daily  papers  published  local  reports  and  monthly  means  (Form  22)  in  a  very 
complete  manner. 

The  station  was  inspected  in  January,  1877,  and  found  in  excellent 
condition. 

PUBLICATIONS. 

Namber  of  Local  Reports  issned  during  the  year  ending  Jane  30, 1877 816 

Namber  of  Form  22  issued  during  the  year  ending  Juue  30, 1877 22 

Total 838 

SANDY  HOOK,  NEW  JERSEY. 

[Official  iiMwi6cr,  112.] 

Latitude 40©  28' 

Longitude 74^    1' 

Mean  barometer  for  the  year  endin^^  Jane  30,  1677 29.992 

Mean  temperature  for  the  year  ending  June  30,  1877 51^.5 

Amount  of  rain-fall  for  the  year  ending  June  30,1877 51.35  inches. 

Sergeant  William  McEIroy  was  relieved  and  ordered,  July  6,  1876,  to 
Fort  Whipple,  Virginia,  for  additional  instruction,  and  Sergeant  I.  T. 
Sbadle  placed  in  charge  of  station.  Sergeant  Sliadle  was  transferred 
April  24, 1877,  to  San  Antonio,  Tex.,  au«l  Private  P.  J.  Huneke  placed 
in  cbarge.  He  has  one  assistant.  During  the  year,  two  assistants  have 
been  relieved  and  assigned  to  other  stations.  No  change  has  been  made 
in  location  of  the  office  or  instruments  since  the  date  of  last  report.  The 
following  extracts  are  made  from  the  semi-annual  reports  of  the  ser- 
geant: 

January  7, 1877. — The  steamship  L'Araeriqne,  with  fifty-fonr  passengers  and  a  crew 
of  one  hundred  and  sixty  men,  bound  from  Havre  to  New  York,  came  ashore  at  2  a.  m., 
at  Seabright,  during  dense  fog,  heavy  raiu  and  strong  sea  running  at  the  time.    Lif&- 
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Aavini;^  crew  of  Kos.  3  and  4  were  soon  on  hand  and  worked  faitlifnlly.  Three  of  the 
L'Ameriqae'a  crew  were  lost  by  the  capsizing  of  their  boat.  The  passengers  and  part 
of  the  crew  were  landed  safely  with  the  life-car ;  cargo  and  ship  saved.  All  assistance 
in  the  power  of  this  station  was  rendered. 

Sergeant  Bhadle,  in  charge  of  the  sea-coast  station  at  Sandy  Hook,  was  at  Seabright — 
near  which  place  the  ship  struck — on  duty  connected  with  the  sea-coast  line,  at  the 
time  the  steamer  L'Ameriqne  went  ashore,  and  opened  telegraphic  commnnication 
with  this  office  from  that  point  reporting  the  disaster. 

Sergeant  Shadle  remained  at  this  temporary  station  dnring  the  next  day  and  night, 
and  transmitted  all  messages  presented  by  persons  connected  with  the  L*Araerique  to 
Sandy  Hook,  where  they  were  transferred  to  the  Maritime  Association  Telegraph  Line 
of  New  York.  Six  messages  were  transmitted  from  the  vessel  to  New  York  and  six 
received  from  persons  connected  with  the  steamer. 

As  evidence  of  the  importance  of  careful  organization  and  good  discipline  at  the  sea- 
coast  stations,  it  is  reported  that  ofifers  of  pecuniary  reward  have  in  some  instances 
been  made  to  non-commissioned  officers,  conditional  upon  the  delaying  of  the  announce- 
ment of  disasters.    It  is  not  believed  that  offers  of  this  kind  have  ever  been  accepted. 

Seventy  caationary  signals  were  displayed  at  this  station  daring  the 
year,  of  which  number  fifcy-pne  are  reported  as  justified  at  station,  and 
nineteen  not  justified. 

The  sergeant  remarks  as  follows  in  reference  to  some  of  these  dis- 
plays : 

September  16  to  19, 1876. — This  storm  is  said  to  have  been  the  most  severe  and  destruct- 
ive known  along  the  coast  for  thirty  years;  its  work  of  destruction  can  be  seen  all 
along  the  coast  from  Sandy  Hook  to  Bamegat  Inletv 

October  20  to  22, 1876. — Four  captains  of  vessels  called  at  the  office ;  they  decided  to 
remain  in  the  harbor. 

Ncisember  18  to  21, 1876. — Coast  steamers  anchored  in  the  bay.  The  New  Jersey 
Sonihem  Railroad  and  the  telegraph-lines  were  washed  away  at  the  Highlands,  six 
miles  sooth  of  station.  Heavy  rain  accompanied  the  storm,  and  at  times  dense  fog. 
Part  of  the  bench  was  washed  away. 

Deetmber  &  to  10, 1876. — ^Three-masted  schooner  Herschel,  unloading  coal  at  railroad 
dock,  was  blown  ashore.  Coast  Survey  schooner  Hayes  was  blown  ashore  at  the  same 
place ;  was  towed  off  by  tugs.  Tug  Mary  B.  Curtis,  with  dredging-machine  in  tow, 
went  ashore,  inside  of  the  bay,  about  600  yards  from  station.  Breamsbip  California, 
of  the  Anchor  Line,  from  New  York  to  Glasgow,  ran  ashore  in  Swash  Channel ;  will 
get  off  at  high  water.  The  fence  around  the  station  was  leveled  to  the  ground.  Fine 
clay  collected  on  the  glasses  of  the  light-house,  which  must  have  b-^en  blown  across 
the  bay,  as  none  like  it  can  be  found  nearer  that  could  be  blown  there  by  a  westerly 
wind. 

January  8  and  9,  1877. — A  schooner  went  ashore  on  Roman  Shoals ;  wa:s  taken  off  by 
tngs  in  the  morning. 

March  17  to  19, 1877.— The  steamship  Rnsland  came  ashore  at  Long  Branch  dnring 
the  night ;  passengers  and  crew  all  saved.  It  is  reported  that  the  vessel  is  going  to 
pieces. 

AfHl  8  to  10, 1877. — Steamship  Rnsland  ashore  at  Long  Branch ;  broke  in  two  and 
is  a  total  loss.  The  steamship  Am^rique  ashore  at  Seabright ;  got  off  and  was  towed 
to  New  York. 

April  13  and  14, 1877. — ^Steamship  Georgia  remained  in  the  bay  until  5  p.  m.  on 
account  of  signaL 

^pnl28  to  30, 1877.— Sailing-vessels  remained  in  bay.  Storm  was  accompanied  by 
rain  and  fog,  rendering  navigation  near  the  coast  dangerous. 

Afatf  2  to  4, 1877. — Sailing-vessels  remained  in  the  bay. 

Maff  H  and  9,  1877. — Sailing-vessels  remained  in  the  bay. 

Majf  10, 1877. — None  but  iisbing-boats  left  the  bay,  and  they  not  until  the  wind 
changed  to  northwest. 

jKi»e  5  to  7, 1877. — Sailing-vessels  remained  at  anchor  in  the  bay. 

June  30  to  July  2,  lb77.— A  severe  pqtiall  oi  he  Ist  instsnt,  lasting  only  a  few  min- 
utes, accompanied  by  thunder  and  lightning, heavy  rain  and  some  hail;  some  minor 
damagCM  done  in  the  vicinity.  No  damage  done  to  shipping  as  far  as  known.  A  boat 
belonging  to  the  East  Beacon  light-house  was  taken  up  out  of  the  water  and  carried 
a  considerable  distance  on  shore. 

Dnring  the  storm  of  September  17, 1876,  tbe  north  head  of  Barnegat 
Inlet  was  washed  away  for  some  distance,  and  width  of  inlet  increased, 
and  the  end  of  cable  was  lost.  Every  effort  was  made  to  find  it,  bat 
without  success.    The  cable  was  underrun  from  the  south* side  of  the 
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inlet  until  within  five  hundred  yards  of  the  north  side.  The  cable  was 
BO  deeply  imbedded  in  sand  that  no  more  could  be  recovered.  A  splice 
was  made  April  13,  1877,  and  direct  telegraphic  communication  with 
Office  Chief  Signal-Officer  resumed.  A  temporary  station  was  established 
on  north  side  of  Barnegat  Inlet  January  13,  1877,  and  communication 
opened,  and  all  meteorological  and  other  reports  transmitted  by  flag 
and  torch  until  the  cable  was  in  working  order.  A  new  cautionary-sig- 
nal lantern  has  been  prepared  for  this  station,  and  consists  essentially 
of  six  locomotive  head -lights.  Its  use  will  commence  July  1, 1877.  The 
light  can  be  seen  a  long  distance  at  sea  and  all  over  the  bay.  The  ser- 
geant reports  that  the  light  gives  great  satisfaction  to  shippers. 

The  station  was  inspected  in  April,  1877,  and  was  found  in  fair  con- 
dition }  all  books  and  records  up  to  date. 

SAN  FRANCISCO,  CALIFORNIA. 
[Official  number^  29.] 

Latitude 37^  47'  35" 

Longitude ! 122P  26'  15" 

Mean  barometer  for  the  year  ending  Jane  30,  1877 30.007 

Mean  temperature  for  the  year  ending  June  30,  li^7 57^.1 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877 11.04  inched. 

Serjeant  S.  W.  Beall  has  continued  in  charge  of  station  since  last 
report,  and  has  one  assistant.  Private  E.  W.  Nelson  was  temporarily 
assigned  to  station  March  16, 1877,  while  en  route  to  Saint  Michaels, 
Alaska,  and  remained  on  duty  until  April  25, 1877.  The  station  was 
inspected  in  January,  1877,  and  was  found  in  good  condition. 

PUBLICATIONS. 

Nnmber  of  Bulletins  (manifold)  issued  during  the  year  ending  June  30, 1877. ..    2, 236 

Number  of  Local  Reports  issued  during  the  year  ending  June  30,  1877 1,055 

Nnmber  of  Form  22  issued  during  tlie  year  ending  June  30,  1877 97 

Total 3,388 

SANTA  FE,  new  MEXICO. 
[Official  number  J  69.] 

Latitude ! : 35©  41' 

Longitude 1069  10' 

Mean  barometer  for  the  year  ending  June  30,  1877 *2d.804 

Mean  temperature  for  the  year  ending  June  30, 1877 *48°.3 

Amount  of  rain-fall  for  the  year  ending  June  30,  1877 14.79  inches. 

Sergeant  J.  F.  Burke  was  discharged  May  10,  1877,  for  drunkenness 
and  neglect  of  duty.  Sergeant  B.  F.  Hough  was  assigned  to  station 
April  IG.  1877.  There  is  no  assistant  on  duty  at  this  station.  The  office 
has  not  been  inspected  since  last  report. 

Sergeant  J.  F.  Burke  was  placed  in  arrest  March  20,  1877,  by  order 
of  General  Edward  Hatch,  for  drunkenness,  and  Sergeant  Frost  was 
placed  in  charge  of  station  until  the  ar^^ival  of  Sergeant  B.  F.  Hough. 

No  change  has  been  made  in  location  of  office  or  instruments  since 
last  report. 

The  local  reports  are  published  in  the  daily  ISTew  Mexican. 

*  Only  29  days'  obaervatiouB  in  March,  1877. 
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PUBLICATIONS. 

Namber  of  Local  Reports  issoed  during  the  year  ending  Jnne  30, 1877 316 

Number  of  Form  22  issaed  daring  the  year  ending  June  30,  1877 13 

Total 329 

SAVANNAH,  GEORGIA. 
[Official  number,  22.] 

Latitude 32^  5' 

Longitude 81°  8' 

Mean  barometer  for  the  year  ending;  June  30, 1877 30.071 

Mean  temperature  for  the  year  ending  June  30, 1877 66^  .6 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877 58.73  inches. 

Sergeant  H.  E.  Stockman  was  relieved  July  6,  1876,  for  neglect  of 
daty,  and  Sergeant  J.  H.  Garrard  assigned  to  station.  Sergeant  Gar- 
rard remained  in  charge  until  October  12, 1876,  when  he  died  of  yellow 
fever. 

Private  Ira  W.  Birt  died  of  yellow  fever  October  9, 1876. 

Mr.  A.  K.  Sinnot  (civilian)  took  charge  of  station  October  5, 1876,  on 
account  of  sickness  and  death  of  Sergeant  Garrard  and  Private  Birt, 
and  remained  in  charge  until  November  23,  1876,  when  he  was  relieved 
by  Sergeant  W.  S.  Popple,  who  remained  in  charge  of  station  until 
arrival  of  Sergeant  Bohe,  November  23, 1876. 

Sergeant  G.  A.  Bohe  was  relieved  February  6, 1877,  and  discharged 
the  service,  at  his  own  request,  February  20, 1877. 

Private  H.  White  was  transferred  to  this  station  December  11,  1876. 

Sergeant  J.  T.  Downes  was  assigned  to  station  February  G,  1877,  and 
remainsrin  charge,  and  has  given  satisfaction. 

The  station  was  inspected  in  June,  1877,  and  was  found  in  excellent 
condition. 

No  change  has  been  made  in  location  of  office  or  instruments  since 
last  report. 

Seventeen  cautionary  signals  have  been  displayed  during  the  year,  of 
which  number  seven  are  reported  as  justified  at  station,  and  ten  not 
justified.  The  sergeant  remarks  as  follows  in  regard  to  some  of  these 
displays : 

September  16  and  17, 1876. — The  gale  only  lasted  about  thirty  minutes  at  this  station ; 
it  was  very  severe  at  Tybee  Roads,  the  entrance  to  port.  During  the  display  the  office 
was  visited  by  rice-planters,  shippers,  and  captains,  anxioas  for  information  in  regard 
to  the  anticipated  storm.  Captain  Burnett,  of  the  Spanish  brig  Oiympia,  lying  at  Ty- 
bee Roads,  telegraphed  to  his  mate  to  '*  prepare  for  bad  weather,"  and  expressed  the 
utmost  confidence  in  the  warning.    No  disasters  reported. 

December  24  and  S5,  1876. — The  steamer  City  Point,  bound  for  Charleston,  remained 
in  port,  although  advertised  to  leave.  Steamship  George  Appold,  for  Providence,  R. 
I.,  left  her  whuf,  but  anchored  in  Tybee  Roads. 

March  17  and  18,  1877. — The  captain  of  the  steamer  Saragossa  reports  having  encoun- 
tered rough  weather  off  Capes  Hatteras  and  Lookout  on  loth  instant. 

Jpril  8  and  9, 1877. — Schooners  Mary  Potter,  Paragon,  and  Earnest  (eastern  vessels) 
remained  in  port.    Railroads  badly  washed. 

April  12  to  14, 1877. — Schooners  Lizzie  Lane,  the  Palmer,  and  Addie  Fuller,  remained 
in  purt.    Much  damage  to  early  crops ;  also  to  the  Charleston  and  S|0vannah  Railroad. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  during  the  year  ending  Jnne  30, 187 ....     4, 428 

Number  of  Local  Reports  issued  during  the  year  ending  June  30, 1877 1867 

Number  of  Form  22  issued  during  the  year  ending  June  30, 1877 31 

Total 4,645 
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SHREVEPORT,  LOUISIANA. 
[Official  number^  72.] 

Latitnde 32°  30' 

Longitude *. US^  45 

Meau  barometer  for  the  year  ending  Jine  30, 1877 30.100 

Mean  temperature  for  the  year  ending  Jane  30, 1677 64^.5 

Amoant  of  rain-fall  for  thj  year  ending  Jane  30,  1877 33.90  inches. 

Serfi^eant  P.  J.  Himeke  was  relieved  July  13, 1876,  for  neglect  of  duty 
and  drunkenness,  and  reduced  to  the  rank  of  private.  Sergeant  J.  B. 
Campbell  was  assigned  to  station  July  13,  187G;  was  ordered  April  3, 
1877,  to  Fort  Whipple,  Virginia,  for  discbarge,  and  upon  re-enlistment 
was  reassigned  to  station,  April  20, 1877.  Private  P.  C.  Guthrie  was 
on  temporary  duty  from  April  3  until  April  20, 1877,  during  the  absence 
of  Sergeant  Campbell.  There  has  been  no  change  in  location  of  the 
office  or  instruments  since  Jast  report. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant: 

Local  reports  have  been  pnblished  in  the  Daily  Times  with  great  regnlarity. 

The  members  of  the  cotton  exchange  express  themselves  as  being  highly  pleased 
with  the  beneficial  results  of  the  meteorological  reports,  and  hope  for  a  continuance  of 
the  same. 

High  water  occurred  July  28, 1877,  when  the  gauge-reading  was  29 
feet  5  inches,  and  low  water  on  November  13, 1876,  when  the  reading 
was  2  feet  8  inches. 

PUBLICATIONS. 

Number  of  Local  Reports  issued  during  the  year  end ing  June  30, 1877 664 

Number  of  Form  22  issued  during  the  year  ending  June  30, 1877 45 

Number  of  Form  26  Issued  during  the  year  ending  J une  30, 1877 1, 84*2 

Total 2,551 

SAINT  LOUIS,  MISSOURI. 

[Official  number^  66.  | 

Latitude 38°  37'  28" 

Longitude 90°  15'  16" 

Mean  barometer  for  the  year  ending  June  30,  1 877 ^30.036 

Mean  temperature  for  the  year  ending  Jnue30,  1877 *'54^.2 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877 .^. 42.33  inches. 

Sergeant  George  Prender  was  relieved  AugusFli,  1876,  and  ordered 
to  Office  of  Chief  Signal-Officer  for  discharge.  Sergeant  William  Finn 
was  placed  in  charge  of  station  August  14,  1876.  During  the  year  one 
assistant  was  relieved  for  promotion  and  one  transferred  to  another  sta- 
tion. Three  hundred  and  eighty  post-offices  have  been  regularly  sup- 
plied with  Farmers'  Bulletins  from  this  station.  The  station  was  inspected 
October  26, 1876.  The  inspectingofficer  reports  that  the  condition  of 
the  office  was  much  improved  since  the  last  inspection. 

High  water  in  the  Mississippi  at  this  station  occurred  July  7, 1876, 
when  the  gaufi^e  reading  was  30  feet  1  inch,  and  low  water  December  9, 
1876,  when  it  was  6  feet  9  inches. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant: 

A  meteorological  committee  was  appointed  by  the  Merchant's  Exchange  on  Janu- 
ary 30.    This  committee  will  prove  of  value  to  the  service,  as  there  is  no  occasion  on 


» 


Only  30  days'  observations  in  May,  1877. 
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which  tbey  have  been  consalted  that  tbey  have  not  shown  a  williDgness  to  advaDce 
its  interests. 

The  newspapers  continne  to  publish  reports  as  hitherto. 

Id  edncational  matter  the  influence  of  the  service  has  not  been  nnfelt,  as  even  the 
poblic  schools  are  now  takint;  steps  in  the  direction  of  meteorological  study,  and  teach- 
ere  visit  the  office  to  learn  the  n^  of  the  inatrnments  and  working  of  the  service,  in 
some  instances  asking  permission  to  bring  their  classes.  • 

PUBLICATIONS. 

Namber  of  Farmers'  Bulletins  issued  during  the  year  ending  June  30, 1877.. .  170,267 

Number  of  Bnlletins  (manifold)  issued  during  the  year  ending  June  30, 1877. .  6, 606 

Namber  of  Maps  issued  during  the  year  ending  June  30,  1877 2, 125 

Namlier  of  Local  Reports  issued  during  the  year  ending  June  30, 1877 2,261 

Number  of  Forms  15  (manifold)  issued  during  the  year  ending  June  30, 1677..  1, 116 

Namber  of  Forms  22  issued  during  the  year  ending  June  30, 1677 333 

Number  of  Forms  26  issued  during  the  year  ending  June  30, 1877 2, 820 

ToUl .'....  185,528 

SAINT  MARK'S,  FLORIDA. 
[Official  number y  24.] 

Latitude 30°  10' 

Longitude 84°  12' 

Mean  barometer  for  the  year  ending  June  3(^,  1877 30.069 

Mean  temperature  for  the  year  ending  June  30, 1877 65^.0 

Amount  of  raiu-fall  for  the  year  ending  June  30,  1877 64.38  inches. 

Sergeant  F.  P.  Bayes  was  relieved  by  Sergeant  J.  A,  Cody  and  ordered 
to  Office  of  the  Chief  Signal  Officer,  September  2, 1876,  for  discbarge. 
Sergeant  J.  A.  Cody  continues  in  charge  and  renders  all  reports 
promptly. 

Eleven  cantionary  signals  have  been  displayed  since  last  report,  of 
which  number  five  are  reported  as  justified  at  station  and  six  not  justi- 
fied. The  sergeant  remarks  as  follows  in  reference  to  some  of  these 
displays : 

March  8  and  9, 1877.— Storm  is  reported  to  have  heen  very  severe  on  the  coast.  No 
CMualties  heard  of. 

May  6,  1877. — A  tornado,  doing  considerahle  damage  to  property,  snch  as  throwing 
down  houses,  trees,  fences,  &c.    Storm  accompanied  by  rain  and  hail. 

The  Station  was  inspected  in  June,  1877,  and  was  found  in  good  condi- 
tion. 


SMNT  PAUL,  MmNESOTA. 


[Official  number y  39.] 

Latitude 44°  53' 

Longttode. 93°    5' 

Mean  barometer  for  the  year  ending  Jnne  30,  1877 *29.958 

Mean  temperature  for  the  year  ending  Jnne  30,  1877- *40°.5 

Ainoant  of  rain-fall  for  the  year  ending  June  30, 1877 *30.06  inches. 

Sergeant  W.  O.  Bailey  was  relieved  July  13, 1876,  for  medical  treat- 
menti  and  Sergeant  J.  O.  Barnes  placed  in  charge  of  station.  Sergeant 
M.  J.  Shanefelter  was  temporarily  assigned  November  8, 1876,  during 
al)sence  of  Sergeant  Barnes,  and  was  transferred  November  28, 1876,  to 
Escanaba,  Mich. 

Corporal  T.  McCarty  was  assigned  as  assistant  May  28, 1877. 

High  water  in  the  river  occurred  on  May  25  and  26,  when  tbe  gauge- 

— —  I  ,11  ■  -  ■  I 

*  Mean  of  11  months.  No  observations  in  July,  1877,  observer  sick,  and  only  28  days' 
observations  in  November,  1876. 
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reading  was  7  feet  8  inches;  low  water  occurred  November  26,  when  the 
reading  was  1  foot  1  inch. 

The  station  was  inspected  in  October,  1876,  and  was  found  in  good 
condition. 

The  following  extracts  are  made  from  the  semi  annu<'il  reports  of  the 
sergeant : 

Whatever  intereat  has  been  manifested  in  this  service  at  this  station  has  not,  I  be- 
lieve, changed  since  my  last  report. 

The  steamer  Minneapolis  arrived  at  4.45  p.  m.,  April  17, 1977,  being  the  first  boat  of 
the  season  which  came  throagh  from  Saint  Louis. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issned  during  the  year  ending  June  30, 1877  ..  4, 513 
Number  of  Form  22  issued  daring  the  year  ending  June  30, 1^77 71 

Total.. 4,584 

SMITHVILLB,  NORTH  CAROLINA. 

[Official  number,  133.  j 

< 

Latitude 33°  55' 

Longitude 78o    1' 

Mean  barometer  for  the  year  ending  June  30, 1877 30.061 

Mean  temperature  for  the  year  ending  June  30, 1877 61^.7 

Amount  of  rain-fal  Ifor  the  year  ending  June  30, 1877 61.53  inches. 

Sergeant  B.  0.  Anderson  was  transferred  February  3, 1877,  on  account 
of  ill-health,  to  Breckentidge,  Minn.,  and  Sergeant  D.  G.  Ralston  phiced 
in  charge  of  the  station.  Private  W.  U.  Simons  was  relieved  for  dis- 
charge April,  1877,  and  replaced  by  Private  A.  A.  Webb 

The  station  has  not  been  inspected  since  last  report. 

No  changes  have  been  made  in  the  location  of  office  or  instrnments  at 
this  station  since  last  report  Tbe  following  extracts  are  made  from  the 
semi-annual  reports  of  the  sergeant: 

Of  the  storms  during  the  past  six  months,  that  of  April  13  was  the  severest.  Five 
lives  lost  from  this  place  alone  by  the  loss  of  tbe  pilot-boat  Sprnnt.  Several  vessels 
were  lost  in  the  immediate  vicinity  of  this  station,  and  a  Urge  amount  of  damag^e 
done  to  the  property  along  the  shore. 

Great  interest  is  shown  in  the  service  here,  especially  to  the  warning  given  of 
approaching  storms  by  the  display  of  ihe  cautionary  signal.  Whenever  a  strong  breeze 
springs  up,  pilots  and  steamboatmen  are  anxious  to  koov^f  there  is  a  likelihood  of 
the  signal  being  displayed,  and  whenever  it  is  hoisted  its  wmiing  is  generally  heeded. 

Thirty  two  cautionary  signals  were  displayed  at  this  station  during 
the  year,  of  which  number  fifteen  are  reported  as  justified  at  station  and 
seventeen  not  justified. 

The  sergeant  remarks  as  follows  in  reference  to  these  displays : 

August  I  to  3, 1876.— No  vessels  left  this  place. 

September  16  to  18, 1876. — Several  vessels  driven  ashore;  but  for  the  timely  warning 
a  brig  would  have  undoubtedly  gone  ashore  also. 

November  27  and  28, 1876. — Tne  EngliMh  bark  Ella  Moore  had  her  topmast  and  maio- 
top-gallant  mast  carried  away  and  came  in  disabled.  Several  vessels,  among  them  the 
New  York  and  Wilmington  steamship,  were  unable  to  get  to  the  bar  in  the  race  of  the 
gal«. 

December  8  to  10, 1876. — The  warning  was  heeded  in  the  harbor;  no  damage  done. 

January  6  and  7,  1877. — A  schooner  went  ashore  by  dragging  anchor. 

February  16, 1877. — It  is  reported  that  a  vessel  lost  all  three  of  her  masts  not  far  from 
here. 

March  8  and  9, 1877. — Tbe  most  severe  storm  of  the  season.  Vessels  in  the  road 
dragged  their  anchor,  bnt  no  damage  done. 

April  12  to  14, 1877. — Severest  storm  for  years.    Two  pilot-boats  and  seven  schooners 
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driven  ashore.  Two  pilot-boats,  crew,  all  told,  of  twelve  men,  supposed  to  be  lost. 
Light-ship  drifted  tweoty-five  miles  from  moorings. 

April  19  and  20,  1877.--Steamer  J.  D.  Foley,  for  Baltimore,  anchored  when  signal 
was  seen,  and  waited  for  the  gale  to  blow  over. 

April  28  and  29,  1877. — ^Signal  prevented  the  brig  Dog  and  bark  St.  Olaf  from  leaving. 
Captains  and  pilots  expressed  their  satisfaction  at  the  timely  warning. 

June2i  and  22, 1877. — Namerons  fishiug-boats  returned  to  main-land  when  the  sig- 
nal was  displayed. 

SPRINGFIELD,  MASSACHUSETTS. 

[Official  number^  110. J 

Utitade 429    6' 

LoDgitnde 72°.  36' 

Mean  barometer  for  the  year  ending  June  30, 1877 *29.980 

Mean  temperature  for  the  year  ending  June  30,  1877 *49^.9 

Amoant  of  rain-fall  for  the  year  ending  June  30, 1877 39.36  inches. 

Sergeant  Neill  Dumont  was  discharged,  at  his  own  request,  at  Wash- 
ington, January  30, 1877,  while  on  furlough.  Sergeant  L.  A.  Welsh  was 
assigned  January  2, 1877,  and  has  remained  in  charge  and  given  satisfac- 
tion. One  assistant  was  relieved  during  the  year  for  neglect  of  duty. 
The  assistant  on  duty  at  this  station  was  relieved  when  the  printing  ot 
Farmers'  Bulletins  was  discontinued,  since  which  time  the  sergeant  has 
attended  to  the  work  without  assistance.  The  station  was  ordered  dis- 
coDtioued  July  24,  1876,  but  the  citizens  offered  to  give  the  office  rent  • 
free  for  one  year,  provided  the  reports  were  continued.  This  was  done, 
bat  the  printing  of  Farmers'  Bulletins  was  discontinued  with  the  issue  of 
July  31, 1877.  The  station  has  not  been  inspected  since  last  report. 
No  change  has  been  made  in  location  of  office  or  instruments  since  last 
report. 

The  following  extract  is  made  from  the  semi-annual  report  of  the 
sergeant : 

The  amonnt  of  pnhlic  interest  taken  in  the  service  at  this  point  is  indeed  great,  and 
the  *' indications,"  which  are  published  in  all  the  daily  papers,  are  eagerly  sought  after 
sod  greatly  appreciated.  A  tabular  report  of  the  observations  made  is  furnished  daily 
to  the  newspapers,  and  is  regularly  published. 

PUBLICATIONS. 

Xamber  of  Farmers'  Bulletins  issued  during  the  year  ending  Juae  30, 1877....  3, 863 
Number  of  Bulletins  (manifold)  issued  duriug  the  year  ending  June  30, 1877. ..  405 
Number  of  Forui^  issued  during  the  year  euding  June  30,  1877 8 

Total V. 4,276 

THATCHER'S  ISLAND,  MASSACHUSETTS. 

[Official  number  J  125.] 

Latitude 42°  36' 

Longitude 7(P  34' 

Mean  barometer  for  the  year  ending  June  30, 1877.. .', 29.965 

Mean  temperature  for  the  year  ending  June  30,  187? 46<^.5 

Amount  of  rain- fall  for  the  year  ending  June  30, 1877 45.04  inches. 

No  change  in  office  or  in  working  force  since  last  report.  Corporal 
E.  Davis  continues  to  give  satisfaction  by  his  faithful  attention  to  duty. 
The  station  was  inspected  in  August,  1876,  and  was  found  in  good 
order. 

The  telegraph-cable  connecting  the  island  with  the  main-land,  al- 

*Ouly  thirty  days'  observations  taken  in  August,  1876. 
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tlioQfi:li  iD  a  very  exposed  position^  has  worked  perfectly  ever  since  it 
was  laid  in  1874,  but  the  armor  has  become  much  worn  by  rubbing 
against  the  rocky  bottom  of  the  sea,  and  it  may  soon  become  necessary 
to  renew  the  cable. 

Forty-three  cautionary  signals  have  been  displayed  at  this  station 
since  last  report,  of  which  number  thirty  are  reported  as  justified  at 
station  and  thirteen  not  justified. 

The  following  remarks  are  made  by  Corporal  Davis  relative  to  the 
displays : 

October  6  and  7, 1876. — ^Twelve  vessels  came  Into  harbor  when  signal  was  hoisted. 

October  21  and  22, 1876. — Den8«^  fog  prevailed.  Schooner  October,  of  Wiscasset,  Mn., 
lamber-laflen,  went  ashore  on  Milk  Island,  one  mile  southwest  of  station,  October  21, 
p.  m. ;  vessel  and  cargo  a  total  loss ;  no  insurance ;  crew  saved.  A  fishing- vessfl  passed 
island  on  22d  with  a  dismasted  schooner  in  tow  ;  name  niiknown. 

November  19  to  22,  ld76. — ^Twenty-five  vessels  in  sight  when  signal  was  hoisted ;  all 
put  for  harbor.  Two  vessels  dragged  anchor  and  drove  ont  of  Gloucesier  Harbor  into 
the  bay  on  the  21st,  but  were  picked  op  and  towed  into  harbor. 

December  15, 1876.— A  small  fishing- v**ssel  belonging  to  Gloucester  capsized  and  sunk 
six  miles  southwest  of  stat'on.  The  crew  was  picked  up  by  another  vessel.  Vessel 
valued  at  $1,000 ;  insured  $800. 

December  29  and  30, 1876. — Thirty-six  vessels  in  sijj^ht  when  the  signal  was  hoisted. 
A  few  pnt  to  sea,  but  most  of  them  made  for  harbor  in  safety. 

January  15  to  17, 1877. — Forty-fonr  vessels  in  sight  when  signal  was  hoisted,  but  a 
heavy  snow-storm  soon  after  prevented  the  observer  from  seeing  if  they  heeded  the 
warning. 

Mar<M  13, 1877. — Storm  came  up  very  suddenly,  catching  a  number  of  shore -fisher- 
men out  in  their  small  boats,  two  of  whom  were  drowned,  and  two  others  narrowly 
escaped  with  their  lives ;  were  picked  up  by  another  boat  when  nearly  exhausted. 

TOLEDO,  OHIO. 
[  Official  number^  35.] 

Latitude 41©  40' 

Longitude 83^  32' 

Mean  barometer  for  the  year  endinf;  June  30, 1877 *29.9->5 

Mean  temperature  for  the  year  ending  June  30,  1877 *49^.7 

Amount  of  rain-fall  for  the  year  ending  June  30,  1877 35.48  inches 

Sergeant  O.  S.  M.  Gone  remaiued  in  charge  of  station  during  the  year. 
An  order  was  issued  June  30, 1877,  transferring  him  to  Mount  Wash- 
ington, N.  H.,  and  ordering  Sergeant  W.  Line  to  this  station.  During 
the  year  one  man  was  relieved  for  drunkenness  and  replaced  by  a  com- 
petent and  reliable  assistant.  The  station  was  inspected  in  January, 
1877,  and  found  in  good  condition. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

Navigation  opened  at  this  port  on  April  19, 1877,  the  schooner  T.  T.  Avery  arriving 
on  that  date  loaded  with  lumber  fi'om  Alpena,  Mich.  The  schooner  Jno.  Wesley  sailed 
from  this  port  on  April  22,  loaded  with  corn  for  Erie,  Pa.,  being  the  first  departure  of 
the  season. 

This  office  was  badly  damaged  by  fire  and  water  on  February  17, 1877 ;  most  of  the 
office-furniture  and  some  of  the  records  and  stationery  were  destroyed.  The  instru- 
ments were  all  saved,  except  one  water- thermometer,  broken  in  removal,  and  the 
anemograph  contact,  which  was  burned.  Only  one  observation  was  missed,  viz,  the 
2  p.  m.  IcKsal,  as  the  instruments  were  immediately  put  up  in  another  room  of  the  name 
building.  The  former  office  was  completely  repaired  and  refitted,  and  I  occupied  it  on 
March  3, 1877. 

Thirty-two  cautionary  signals  were  displayed  at  this  station  during 
the  year,  of  which  number  nineteen  are  reported  as  justified  at  station 
and  thirteen  not  justified.  The  following  remarks  are  made  relative  to 
these  displays : 

July  27  and  28, 1876. — All  sailing-vessels  remained  in  port 
October  20  to  21, 1876. — AU  vessels  remained  in  port. 

*  Only  27  days'  observations  in  February,  1877. 
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March  21  to  April  2, 1877. — ^Nayigation  not  yet  open.  Several  large  signs  and  the  tall 
iron  smoke-stacK  on  the  prinoipal  hotel  were  blown  down.  One  of  the  cnps  of  the 
anemometer  blown  off. 

April  7  to  10, 1877. — ^The  fishermen  snffered  somewhat  from  the  ioe  driven  on  the 
sontb  shore  of  Lake  Erie.  Signs  and  fences  blown  down :  an  embankment  of  the 
Pennsylvania  Railroad  Company  washed  away  at  East  Toledo. 

April  19  and  20, 1877.— First  vessel  arrived  this  season  on  the  19th ;  first  vessel  sailed 
on  21st  instant. 

April  27  to  29, 1877. — ^AU  vessels  remained  in  port. 

Mojf  5  to  8, 1877. — Sailing-vessels  remained  in  port. 

June  25, 1877. — Fences,  sip^ns,  and  trees  were  prostrated.  One  schooner  had  her  top- 
sails blown  to  pieces.    No  lives  lost. 

PUBLICATIONS. 

Number  of  Bolletins  (manifold)  issaed  during  the  year  ending  Jane  30, 1677 ....     3, 464 
Number  of  Form  22  issued  duriug  the  year  ending  30, 1877 113 

Total 3,577 

TYBBE  ISLAND,  GEORGIA. 

[Official  number  J  121.  J 

Utitnde 309    0' 

Longitude - 80°  52' 

Mean  barometer  for  the  year  ending  June  30,  1877 *30.054 

Mean  temperature  for  the  year  ending  June  30, 1877 *64°.2 

Amoant  ox  rain-fall  during  the  year  ending  June  30, 1877 68. 41  inches. 

No  change  has  been  made  in  the  working  force.  Sergeant  W.  S. 
Popple  remains  in  charge,  and  has  given  satisfaction.  Sergeant  Popple 
was  taken  sick  October  7, 1876,  and  went  to  Savannah,  Ga.,  for  medical 
treatment,  and  remained  absent  until  December  11,  1876,  when  he  re- 
sumed charge  of  the  station.  Daring  the  time  from  October  7  until 
December  11,  the  observations  were  not  regularly  continued.  A  portion 
of  the  observations  were  taken  and  recorded  by  the  telegraph  operator  at 
the  station. 

The  station  was  inspected  in  June,  1877,  and  found  in  good  condition. 

No  change  has  been  made  in  location  of  office  or  instruments  during 
the  past  year. 

Nineteen  cautionary  signals  were  displayed  during  the  year,  of  which 
number  thirteen  are  reported  as  justified,  and  six  not  justified. 

The  sergeant  reports  as  follows  in  reference  to  some  of  these  displays : 

Xovember  23, 1876. — Ohservations  suspended  from  this  date.  Ohserver  sick  with  y  el- 
low-fcTer. 

J>eeember  11, 1876. — Ohservations  resumed. 

X^eo0m5er  17, 1876. — Steamer  City  Point  put  hack  on  account  of  high  sea  and  rough 
weather. 

Deeemher  23  to  25,  1876.— The  steamship  George  Appold,  steamer  City  Point,  and 
schooner  Tarry  Not,  hound  out,  anchored  in  the  Koads  nntil  the  storm  was  over. 

January  1  and  2, 1877. — ^No  vessels  left  port. 

UMATILLA,  OREGON. 
[Official  number  y  147.] 

Latitude 45°  55 

Longitude 119°  2V 

Sergeant  M.  L.  Heame  was  ordered  to  establish  a  station  at  this  point, 
per  8.  O.  No.  62,  May,  21, 1877,  and  to  commence  observations  on  Jnly 
1, 1877. 

*  Only  23  davs'  ohservation  were  taken  in  Novemher,  1876,  and  only  20  days'  ohser- 
vation  were  taken  in  December,  1876. 

6so 
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VIOKSBURG,  MISSISSIPPI. 
[Official  number^  61.] 

Latitude 32°  23 

Longitude ^ 90°  54' 

Mean  barometer  for  the  year  ending  Jane  30, 1877 30.092 

Mean  temperatare  for  the  year  ending  Jane  30, 1H77 63^.7 

Amount  of  rain-fall  for  the  year  ending  Jane  30, 1877 4.331  inches. 

Sergeant  John  Dascomb  was  relieved  April  12, 1877,for  neglect  of  daty, 
and  Sergeant  John  LaureuH  ausigned  to  the  station.  The  latter  has 
been  attentive  to  dnty. 

High  water  in  the  Mississippi  at  this  point  occnrred  May  9, 1877, 
when  the  gange-reading  was  41  feet  and  9  inches;  and  low  water  Jau- 
tiary  7, 1877,  when  it  was  2  feet  1  inch. 

The  station  was  inspected  in  March,  1877,  and  fonnd  in  good  condi- 
tion. 

The  inspector  reported  neglect  of  duty  on  the  part  of  the  observer,  iu 
reference  to  the  issue  of  manifold  bulletins,  and  the  sergeant  was  relieved 
from  charge  of  the  station. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issned  daring  the  year  ending  Jane  30, 1877 . .  .■    6, 173 

Number  of  Form  22  iaeued  during  the  year  ending  June  30,  1877 43 

Number  of  Form  26  iasaed  during  the  year  ending  Jane  30, 1877 1, 489 

Total 7,705 

VIRGINIA  CITY,  MONTANA  TERRITORY. 

[Official  number y  77] 

Latitude 45°  20 

Longitude 112°    3' 

Mean  barometer  for  the  year  ending  June  30,  1877 29.715 

Mean  temneratnre  for  the  year  ending  June  30, 1877 40^.8 

Amount  oi  rain-fall  for  the  year  ending  June  30, 1877 16.45  inches. 

Sergeant  R.  B.  Watkins  remained  in  charge  of  station  until  May  21, 
1877,  when  he  was  relieved  by  Sergeant  Edgar  McGovern  and  ordered 
to  Sacramento,  Oalifbmia. 

Telegraphic  commnnication  has  been  frequently  interrupted  during 
the  year,  but  the  mail  reports  have  been  regularly  received.  The  station 
was  inspected  in  February,  1877,  and  found  in  excellent  condition. 

VISALIA,  CALIFORNIA. 

[Official  number^  142.] 

Latitude  .t 36^  20' 

Longitude 119<^  16' 

Corporal  R.  R.  Herman  was  ordered  to  establish  a  station  at  this  point, 
per  Special  Orders  No.  62,  May  21, 1877,  and  to  commence  observations 
July  1, 1877. 

WASHINGTON,  D.  C. 
[Official  number  J 19.] 

Latitude 38^  53 

Longitude 77^    1' 

Mean  barometer  for  the  year  ending  June  30,  1877 30.0%) 

Mean  temperature  for  the  year  ending  Jnne  30,  1877 54^.0 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877 48.74  inches. 
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Sergeant  Theodore  MoBher,  jr.,  was  discharged  from  the  service  April 
20,  I877|  haviug  been  appointed  a  second  lieutenant  in  the  Army,  and 
Sergeant  James  B.  Newlin  was,  on  the  same  date,  assigned  to  duty  ia 
charge  of  the  station  at  Office  Chief  Signal-Officer.  Sergeant  Newlin 
has  faithfally  and  satisfactorily  performed  his  duties.  Sergeant  E.  B. 
Bobbins  was  relieved  from  station  duty,  and  ordered  to  duty  in  the 
property  division,  and  Sergeant  G.  0.  Sohaeffer  transferred  to  station 
daty  per  Special  Order  No.  166,  Office  Chief  Signal  Officer,  October  14, 
1876.  Sergeant  P.  F.'  Nagle  was  relieved  from  duty  at  Office  Chief  Sig- 
nal-Officer October  7, 1876,  Private  Hollingshead  August  12, 1876,  and 
Private  A.  A.  Webb  February  20, 1877.  Sergeant  D.  O'Donoghue  was 
assigned  to  duty  at  Office  Chief  Signal- Officer  November  1, 1876. 

Mr.  James  A.  Swift,  electrician,  has  continued  in  charge  of  the  tele- 
graph-room, and  has  given  satisfaction.  Four  hundred  and  fifty-four 
post-offices  have  been  regularly  supplied  with  the  Farmers'Bulletin  from 
this  station. 

PUBLICATIONS. 

Kamber  of  Farmen'  Balletias  issaed  daring  the  year  ending  Jane  30, 1877. ..  139, 932 

Kamber  of  Bulletins  (manifold)  iasued  daring  the  jear  ending  Jane  30, 1877..  11, 803 

Nnmber  of  Mape  imned  during  the  year  ending  Jane  30, 1877 113, 870 

Number  of  Local  Reports  iaened  daring  the  year  ending  June  30, 1877 837 

Namber  of  Form  15  (manifold)  issued  daring  the  year  ending  June  30, 1877. .  13, 658 

Kamber  of  Form  22  issued  dunng  the  year  ending  June  30, 1877 113 

Number  of  Weekly  Chronicles  issued  during  the  year  ending  June  30, 1877 . ..  4, 453 
Namber  of  Monthly  Weather  Reviews  issued  during  the  year  ending  June  30, 

ld77 : 11,317 

Namber  of  Interuational  Bulletins  issued  during  the  year  ending  June  30, 1877 .  97, 630 

Total 393,649 

WILMINGTON,  NORTH  CAROLINA. 
[Official  number  J  20.] 

Latitude 34©  11' 

Longitude 78°  10' 

Mean  barometer  for  the  year  ending  Jane  30, 1877 30.052 

Mean  temperature  for  the  year  ending  June  30,  1877 61^.0 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877 64.92  inches. 

Sergeant  Robert  Seyboth  has  contiaaed  in  charge  of  the  station,  and 
has  promptly  and  satisfactorily  attended  to  all  his  duties.  Daring  the 
year  two  assistants  have  been  transferred  to  other  stations.  The  office 
was  iDspected  in  June,  1877,  and  was  found  in  good  condition. 

No  change  has  been  made  in  the  location  of  office  or  instruments 
since  date  of  last  report. 

The  following  extracts  are  made  from  the  semi-annual  reports  of  the 
sergeant : 

The  cantionary  signals  of  April  12  to  14  proved  of  eepeoial  value  to  this  port,  and 
were  undoubtedly  the  means  of  saving  many  lives  and  muoh  property,  as  reported  by 
me  at  the  time.  # 

The  privilege  of  the  free  use  of  the  Smithville  wire  for  shipping  messages  has  been 
continued,  and  many  hundred  telegrams  have  been  transmitted  for  sea-oaptains,  pilots, 
owners,  tug-boats,  dto.,  each  one  of  which  has  been  the  means  of  saving  more  or  less 
time  and  money  to  the  Wilmington  commerce.  The  value  of  the  reports  of  arrivals  and 
departures  at  and  from  Smithville  cannot  be  overestimated. 

Arrivals  are  promptly  reported  from  Smithville  and  bulletined  at  the  Commercial 
Exchange  or  furnished  the  press. 

Twenty-siz  cautionary  signals  have  been  displayed  during  the  year, 
of  which  number  seventeen  are  reported  as  justified  at  station^  and 
nine  not  justified. 
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Tbe  sergeant  remarks  as  follows  in  reference  to  these  displays: 

September  16  to  17,  1876. — The  coaet  telegraph-line,  north  and  sonth  of  Wilmington, 
completely  prostrated.    Schooner  Kate  Edwards  remaioed  in  harhor. 

From  the  Daily  Joarnal  of  September  19, 1876: 

The  storm-signal  was  raised,  however,  early  on  Saturday,  and  was  kept  up  dariog 
that  day  and  ni^bt  following.  Old  Prohs  telegraphed  that  the  hurricane  would  reach 
the  North  Carolina  coast.  Saturday  night  passed  away  and  still  there  was  little  or  no 
wind,  but  when  the  morning  began  to  dawn  it  began  to  be  apparent  that  the  signal 
and  telegram  of  Old  Probs  bad  created  no  false  alarm.  The  storm-king  had  come,  and 
was  wearing  his  mein  of  sternest  mijesty.  *  *  *  All  over  the  city  trees  were  blown 
up  by  the  roots,  limbs  and  branches  were  broken  off  and  scattered  over  the  streets  and 
over  the  yards.  Fences  were  blown  down,  and  one  or  two  houses  were  partially  un- 
roofed. 

October  19  to  21, 1876. — The  signal  was  a  warning  to  vessels  not  to  leave  port,  as  a 
severe  northeast  gale  is  reported  from  the  immediate  coast.  No  vessels  left  port.  An 
unknown  brig  went  ashore  Thursday  night  on  New  Inlet  Bar,  near  mouth  of  river. 

December  8  to  10, 1876. — No  vessels  left  port. 

January  15  and  16, 1877. — No  vessels  left  port.  The  Dutch  brig  Constance  went 
ashore  at  the  cape,  and  will  probably  prove  a  total  loss. 

March  2, 1877. — No  vessels  left  port.  The  schooner  John  S.  Lee  parted  her  cables,  was 
driven  up  stream,  collided  with  and  sunk  a  flat-boat  and  badly  damaged  another,  and 
finally  collided  with  the  steamer  Wave.  Both  schooner  and  steame  r  were  much  dam- 
aged.   Several  rafts  and  flat-boats  were  badly  damaged. 

March  8  to  10, 1877. — A  tornado,  with  violent  thunder  and  rain,  on  the  9th.  Several 
vessels,  small-boats,  and  rafts  injured  or  destroyed,  and  considerable  damage  done  to 
property  ashore.    The  displays  were  well  heeded  by  mariners  in  port. 

April  12  to  14, 1877. — ^The  display  was,  undoubtedly,  the  means  of  saving  life>nd 
property.  The  gale  was  remarkable  for  its  protracted  fierceness.  Several  corn-schoon- 
ers, on  their  way  down  the  river,  on  the  12th  instant,  seeing  the  signal,  returned  to 
their  wharves.  The  steamer  Raleigh,  which  started  down  the  river  in  face  of  the  signal, 
had  to  anchor  before  reaching  Smithville.  Vessels  in  port  prepared  for  the  gale  and 
met  with  little  injury.  Consideral  damage  was  done  to  houses,  roofs,  trees,  fences,  &c. 
The  gale  on  the  sounds  is  said  to  have  been  terrible. 

PUBLICATIONS. 

Number  of  Bulletins  (manifold)  issued  daring  the  year  ending  June  30,  1877 5, 241 

Number  of  Form  22  iasued  during  the  year  ending  June  30,  1877 56 

Total 5,297 

WINNBMUCCA,  NEVADA. 
[Official  number^  130.] 

Latitude 41°    0' 

Longitude 117o  41' 

Corporal  J.  Healy  was  ordered  to  establish  a  station  at  this  point, 
per  Special  Order  No.  62,  May  21, 1877,  and  to  commence  observations 
on  July  1, 1877. 

WYTHEVILLE,  VIRGINIA. 

[Official  number  J  91.] 

Latitude 36°  56' 

Longitude 81^    0' 

The  station  was  discontinaed  July  31,  1876.  Sergeant  J^hn  Craig, 
who  was  in  chSrge  until  that  date,  was  ordered  to  Fort  Whipple,  Va. 

WOOD'S  HOLL,  MASSACHUSETTS. 
[Offi4nal  number f  60.] 

Latitude * 41^  33' 

Longitude 70°  40' 

Mean  barometer  for  the  year  ending  June  30, 1877 29.U92 

Mean  temperature  for  the  year  endmg  June  30, 1877 4d^.O 

Amount  or  rain-fail  for  the  year  ending  June  30, 1477 52.39  inches. 

There  has  been  no  change  in  the  location  of  office  or  instrameuts  since 
last  report.    Sergeant  J.  K.  P.  Pnrdam  remains  in  charge.    An  assistant 
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was  ordered  on  duty  here  October  4, 1876,  but  was  transferred  April  9 
to  another  station.  Sergeant  P.  Belville  was  in  charge  of  station'  from 
May  22  to  Jnne  30, 1877,  during  the  absence  of  Sergeant  Pardam. 

Forty-four  cautionary  signals  were  displayed  daring  the  year,  of 
which  number  twenty-four  are  reported  as  justified,  and  twenty  not 
justified. 

The  sergeant  remarks  as  follows  in  reference  to  these  displays : 

October  14  to  16, 1876. — Many  Yessela  were  warned  by  the  signal  of  the  8torn\  and 
sought  harbor. 

J^cemher  9  and  10, 1876. — Storm  very  severe.  One  vessel  sank  in  Vineyard  Haven, 
and  two  driven  ashore ;  crews  all  saved. 

Januarif  2  to  4, 1877. — Gale  accompanied  by  heavy  snow ;  harbor  full  of  ice;  fifteen 
Tessels  came  to  anchor  off  Nobsqne,  and  thus  escaped  the  gale. 

January  24  and  25,  1877.— One  vessel  dragged  her  anchor  and  went  ashore ;  no  dam- 
age done  to  vessel. 

Febmary  17  to  19, 1877. — Several  vessels  made  harbor,  and  escaped  the  gale. 

March  8  to  10, 1877. — One  brig  was  wrecked  on  the  sonth  side  of  Nantucket.  At  Vine- 
jiid  Haven  the  masters  took  warning  and  secured  their  vessels. 

Mardi  26  to  29, 1877. — Between  fifteen  and  twenty  vessels  took  warning  and  made 
harbor,  thereby  escaping  the  ffale. 

April  8  to  10,  1877. — Very  high  winds  in  Vineyard  Sound  and  Buzzard's  Bay.  The 
steamers  Martha's  Vineyard  and  Island  Home  did  not  make  their  usual  trips  on  account 
of  high  winds. 

May  2  to  4,  1877.— Capt.  Charles  Smith,  of  the  steamer  Martha's  Vineyard,  reports 
very  high  winds  at  Edgartown  and  Vineyard  Haven,  on  3d  instant.  A  larae  fleet  of 
veisels  took  warning,  anchoring  off  Nobsque  Point  light,  and  in  Vineyard  Haven  and 
Tarpaulin  Cove. 

Tbe  station  was  inspected  in  August,  1876,  and  May,  1877,  and  was  found  in  excellent 
condition. 

YANKTON,  DAKOTA  TERRITORY. 
[Official  number y  95.] 

Latitude 42^  45' 

Longitude 97°  30' 

Mean  barometer  for  the  year  ending  June  30, 1877 .'. 30.0^0 

Mean  temperatiire  for  the  year  ending  June  30«  1877 44^.06 

AiDoant  of  rain-fall  for  the  year  ending  June  30, 1877 35.89  inches, 

Sern^eant  O.  A.  Shaw  remains  in  charge  of  the  station,  and  performs 
the  office- work  without  an  assistant. 

The  station  was  inspected  in  October,  1876,  and  found  in  a  satisfactory 
condition.  No  change  has  been  made  in  location  of  office  or  instruments 
since  last  report. 

High  water  in  the  Missouri  at  this  point  occurred  June  11  and  12, 
1377,  when  the  gauge-reading  was  13  feet,  and  low  water  November  12, 
1S76,  when  it  was  3  feet  9  inches. 

The  Daily  Press  and  Dakotian^  an  evening  paper,  publishes  in  a  con- 
^icQoas  position  the  Washington  morning  **  Indications"  for  the  North- 
west 

SAINT  MICHAELS,  ALASKA. 
[  Offi^Aal  number^  119.] 

Latitude 63^^  4S' 

LoDgiiude 161°    0' 

Mean  haiometer  for  the  year  ending  June  30,  1877 29.622 

H««n  temperatare  for  the  year  ending  June  30, 1877 24^ .7 

Amount  of  rain-fall  for  the  year  ending  June  30, 1877 *  13.37  inches. 

An  order  relieving  Private  L.  M.  Tamer  and  ordering  him  to  the 
office  of  the  Ghief  Signal  Officer  for  discharge,  was  issued  March  15, 1877. 

'  Reoordfor  11  months  only.   Auiount  of  precipitation  for  February,  1877,  unknown. 
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Private  E.  W.  Nelson  was  assigned  to  station  March  15, 1877,  and  re- 
ported for  duty  Jnly  14, 1877. 

The  following  extracts  are  made  from  daily  journal  kept  at  Fort  Saint 
Michaels,  Alaska,  during  the  year  ending  Jane  30, 1877 : 

August  5. 1876. — Qaite  a  dash  of  rain  darinfj^  the  night,  and  that  for  yesterday  gave 
.31  inch  rain-faU.  This  rain  fell  as  snow  on  the  hill-tops  to  the  eastward.  The  old  and 
new  snow  met  this  year,  which  was  not  done  in  either  of  the  two  previous  years  of  my 
stay  here. 

AugiMt  21, 1876. — A  great  number  of  migratory  birds  have  left  these  last  few  days. 
The  list  includes  sparrows,  terns,  and  swallows,  and  as  other  species  have  not  been 
seen  lately,  it  is  probable  tnat  they,  too,  have  gone. 

August  25, 1876.— During  the  past  few  days  many  berries,  such  as  Arctic  raspberries, 
blueberry,  cowberry,  and  salmon-berries,  have  been  brought  here  by  the  natives.  All 
these  berries  are  well  flavored  and  form  an  acceptable  addition  to  our  usually  plain 
fare.  I  learn  that  berries  have  never  been  so  abuddant  as  the  present  year.  Blueber- 
ries were  never  gathered  op  the  island  before,  although  there  is  an  abundance  on  the 
mainland. 

September  13,  1^6.— The  highest  tide  of  the  year  occurred  at  2  a.  m. ;  about  eleven 
(11)  feet  above  low  water  of  October  17, 1875. 

October  5, 1876.— A  large  flock  of  Sabine's  gulls  flew  by  to-day,  from  the  south,  and 
to  northward.    This  is  a  rare  bird  in  this  immediate  localicy. 

Ootober  8, 1870.— The  water  to-day,  at  12.30  p.  m.,  reached  the  lowest  point  known 
for  years.  Last  year,  during  the  middle  of  this  month,  the  water  was  very  low,  but 
to-day  the  water  was  20  inches  lower,  and  making  a  total  rise  and  fall  of  fifteen  and  a 
half  feet  at  this  place. 

November  12, 1876. — ^An  aurora  begun  to  show  at  5.24  p.  m.,  as  light  haziness,  which 
gradually  became  denser,  forming  an  arch  at  7.10  p.  m.,  on  which  beams  danced  with 
incredible  velocity  from  east  to  west,  and  vice  versa^  with  an  irregular  flapping  np  and 
down,  of  a  pale,  greenish-yellow  above  and  rather  deep  purple  below. 

The  center  of  the  arch  for  its  entire  length  was  yellowish,  and  above  for  a  width 
of  16'|  and  was  green  to  deepest  yellow,  while  below  for  about  25°  the  edging  was 
blue,  green,  purple,  red,  and  yellow,  at  different  tiroes.  When  an  intense  wave  would 
start  m>m  near  the  eastern  end  and  rush  rapidly  along  the  arch,  all  colors  listed  above 
would  shine  vividly  and  successively,  in  such  quickness  that  it  was  at  times  impossible 
to  keep  account  of  their  changes. 

The  convolutions,  waves,  and  disturbances  in  general,  altogether  made  this  the  most 
magnificent  display  of  an  aurora  I  have  ever  witnessed.  The  entire  arch  was  only 
about  5°  wide,  dark  segimeut,  ill-defined,  lasted  until  11.30  p.  m.,  and  faded  out  of  sight 
by  11.50  p.  m. 

November  17, 1876. — At  4.24  p.  m.  I  was  startled  by  two  flashes  of  light,  which 
dimmed,  to  a  sreat  degree,  the  flame  of  an  argand  burner.  I  immediately  ran  to  the 
window  to  look  for  fire,  but  seeing  none,  I  rushed  out  of  doors,  and  looking  aronnd  I 
saw  in  the  WNW.,  t.  e.  23P  N.  of  W.,  an  irregular  streak  of  fire  perpendicular  to  the 
earth.    Below  this  a  second,  and  a  third  below  this. 

The  first  streak  at  an  altitude  of  28^,  about  2^.5  long  and  12'  wide,  then  a  space  of 
3°  long  and  about  the  same  width  as  the  upper.  A  third  was  like  the  second  or  middle 
one,  but  was  shorter  and  much  brighter.  AU  had  the  peculiar  bright  white  light  of 
the  sun,  not  yellowish  like  the  moon. 

I  immediately  ran  to  tell  Mr.  Newman,  who  lives  in  the  next  house.  He  was  hunt- 
ing his  hat  to  run  to  tell  me  that  he  had  seen  it  fall.  He  describes  it  as  descending 
slowly  in  a  zig-zag  manner,  as  indicated  by  its  path,  and  that  it  seemed  to  swell  and 
shrinK  in  size  while  falling,  and  that  the  moon  is  about  the  size  of  the  ball,  and  that 
the  outlines  of  the  meteor  were  not  round  but  irregular. 

We  watched  the  ligbt  from  4.24  p.  m.  to  5  p.  m.,  at  which  time  the  upper  line  of 
light  had  faded  out  ofsight.  The  middle  one  had  moved  westward  (nearly  northward  > 
ICr^,  and  was  now  inclined  to  the  horizon. 

The  third  or  lower  was  also  inclined  to  the  horizon  and  moving  to  the  westward 
also.  The  middle  or  second  one  had  then  the  exact  shape  of  the  hull  of  a  large  vessel, 
as  plainly  distinguishable  as  well-defined  cirri  streaks  in  day-time.f 

The  lower  fad^  out  at  5.35  p.  m.  The  middle  one  or  huU-shaped  lasted  until  5.46 
p.  m.j  or  a  total  length  of  time  of  one  hour  and  twenty-two  minutes. 

This  meteor  was  seen  by  three  white  men,  including  myself,  and  many  natives,  who 
were  much  frightened  by  the  appearance. 

January  3, 1877. — ^The  arrival  of  traders  from  the  mouth  of  the  Tanana  River,  longi- 
tude 150^  west  of  Greenwich,  and  latitude  65^  north  (Dalt's  map),  have  reported  the 
summer  and  fall  as  having  much  rain,  and  generally  cloudy  weather,  with  light  falls 
of  snow  later,  and  that  a  cold  wave  held  for  three  days  about  the  middle  of  November^ 
and  so  cold  that  even  the  Indians  did  not  stir  out  of  their  houses  during  the  time. 
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From  KDBkoyaim  River,  lonii^tiide  158^  west  of  Greenwich,  and  latitude  61^  53'  north 
(Mme  aothority),  reports  come  that  the  weather  was  warm  and  mild,  with  little  snow 
and  much  rain.  At  Kolmakoff  station,  all  the  snow  was  talcen  oflf  hy  the  rain.  The 
river  rose  and  threatened  to  hreak. 

AloDg  the  Lower  Taken,  indadinff  Delta,  mnch  snow  and  mild  weather. 

January  11,  1877. — ^This  morning,  in  the  midst  of  the.  flying  snow,  a  sled  arrived  here, 
and  in  a  few  minutes  a  sled  came  from  the  northward  and  Drought  a  letter  from  Mr. 
Clark,  who  left  vesterday  morning.  Mr.  Clark  writes  from  K^gdchtonk,  and  that  the 
soow-storm  of  8th  and  9th  did  not  reach  that  place,  and  that  he  readily  found  his  old 
track  of  Jannarv  1  and  2.    (K^gftcbtonk  is  l€  miles  east  of  here.) 

The  other  trader  from  the  south  reports  that  the  snow  extended  up  the  Yukon  Delta 
for  about  two- thirds  its  length,  and  extended  mnch  farther  to  the  southward,  averaging 
aboot  fifteen  (15)  inches  deep.    At  Undlaohhlet  but  little  snow  fell. 

January  25, 1877. — ^A  great  amount  of  frozen  vapor  in  the  air.  Spiculse  of  frost  on 
eyerything.  Theee  spiculie  oftentimes  atfeain  a  length  of  2  inches,  and  as  everything 
is  covered  with  them,  objects  in  the  sunlight  present  a  splendid  sight. 

February  15, 1877. — ^No  clouds,  although  the  flying  snow  was  very  dense  at  times  and 
nearly  obscured  the  sun.  Two  mock  suns,  parhelia,  a  halo,  and  a  vertical  beam  were 
seen  as  the  sun  rose.    The  parhelia  continued  throughout  the  day. 

February  18,  1877. — ^I  learn  to-day,  from  natives,  that  the  bright  meteor  of  November 
17, 1876,  was  seen  all  along  the  north  shore  of  Norton  Sound.  They  report  the  winter 
as  having  been  exceptionally  cold. 

February  28,  1877. — ^This  month,  as  will  be  seen  from  the  summary,  has  been  by  far 
the  coldest  month  for  three  years,  and  from  reports  from  Nuiato.  Tawanll  (north  of 
TawsDiS  River),  north  shore  of  Norton  Sound,  I  learn  that  winter  nas  been  unusually 
8erere;  but  little  wind  compared  with  other  years ;  much  clear  or  fair  weather. 

March  19, 1877. — Red-poll  linnets  flying  around.  They  are  interior  residents  during 
▼inter. 

April  1, 1877. — Few  drops  of  rain  fell ;  and  later,  snow  in  light  quantity  of  large 
flakes. 

Much  melting;  the  ground  looks  quite  bare ;  over  half  of  the  snow  Is  gone.  Such  a 
state  of  i^airs  is  unprecedented  to  those  who  have  lived  here  over  twenty  years. 

April  5, 1877. — ^The  ptarmigans,  LagopuB  alhuB  and  red-poll  linnets  are  abundant. 
Most  of  the  snow  has  disappeared. 

April  20, 1877. — A  trader,  living  about  eighty  miles  northeast  of  this  place,  has  arrived , 
and  states  that  on  the  Nulato  portage  the  snow  is  nearly  gone ;  creeks  are  breaking  up, 
and  that  ducks,  gulls,  and  other  birds  have  been  seen. 

April  27, 1877. — Several  pairs  of  white-pouted  geese,  a  aXb\fnm8f  and  a  Canada  goose, 
Bemida  oanodeiiffi^jjhave  been  seen. 

April  28, 1877. — ^The  geese  come  in  so  slowly  that  I  am  led  to  infer  the  cause  to  be 
the  absence  of  snow.    The  Lapland  long-spur^  P.  oapjKmicM,  arrived  to-day. 

April  30, 1877. — ^The  Russians  say  that  this  is  an  unusually  early  spring. 

May  13, 1877. — Ice  is  continually  chipping  off*,  and  a  high  tide  with  a  southwest  wind 
▼ill  take  it  out.  The  sea  seems  to  be  entirely  free  from  ice,  and  is  so,  from  a  native^s 
rqK>rt  who  has  been  out  bunting  for  seals. 

May  22, 1877. — In  this  locality  the  arrival  of  the  swallows  makes  the  summer.  To- 
day they  arriVed. 

May  2df  1877. — ^At  noon  a  huge  cumulus  cloud  was  gathering  force  in  the  northeast ; 
at  3  p.  m.  loud  peals  of  thunder  and  vivid  flashes  of  lightning  were  discharged  from 
the  (Aoud.  It  edged  over  here  and  a  few  drops  of  rain  pelted  down ;  the  part  of  the 
oonotry  over  which  it  passed  was  copiously  watered.  The  whole  northeast  coast  was 
shot  out  hy  its  blackness.  This  is  probably  the  earliest  thunder-storm  that  ever  oc- 
curred in  this  locality.  Haze,  of  a  peculiar  brown  color,  has  held  next  to  the  earth  for 
two  days;  it  looks  like  smoke,  but  has  no  perceptible  smell ;  it  comes  from  ihe  north. 

The  following  table  gives  a  summary  of  the  observations  during  the 
year  ending  June  30, 1877 : 
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ISLAND  OF  SAINT  PAUL,  ALASKA. 
[Official  number^  120.] 

LatUade : 57©  38' 

LoDgitnde 169°  W 

Id  consequence  of  the  death  of  Private  E.  J.  Gill,  which  occarred 
October  22, 1876,  the  meteorological  reports  from  this  station,  for  the 
year  ending  Jane  30, 1877,  have  not  been  received.  The  last  reports 
received  from  this  station  were  those  for  the  week  ending  September  2, 
1876.  Private  Gill  died  from  exposure  and  ezhaastion  while  making  a 
tear  of  the  island. 


SPECIAL  RIVER  STATION S— July  16,  1877. 

The  following  table  shows  the  names  and  location  of  the  special  river 
stations  under  the  direction  of  the  Signal  Office,  with  the  date  at  which 
each  began  reporting  originally: 


StAtiODS. 


LFreep<vt,  Pa 

1  HemiMUi,  Mo 

a.  Jefferaon  City,  Mo . 

4.  Oa  City,  Pa 

i.  Bro  WBSvlUe.  Pa 

6.Erui«rille,  Ind 

7.  Gooflneiioe,  Pa 

&  New  Gr«DeTA,  Pa... 

9.  Leziiijstom  Mo 

10.KAiiaAS  Clt7,  Mo... 
11.  Bmnewick,  Mo  . . . . 
IS.  Little  Rook.  Ark... 
UPUttsmonth,  Nebr. 

14.MArietta,Ohio 

1&  Saint  Joseph.  Mo... 

l<LW«nAW,lll 

17.  PAdncAh,  Ky 

l&Boonvllle.Mo 

19.  Le  Claire.  Iowa 

ao.He]e]iA,Ark 

SL  ChAttaaoogAt  Tenn . 

&DecAtar.iJA 

SS.  JobaaoBTille,  Tean 


Blven. 


AlleirhaDy ... 

MiaM>ari 

do 

▲Ueghany . . . 
MonongAhela. 
Oliio 


Toagblosheny 
McmongahelA.. 

Mioeoarl 

do 


do 

Arkansas  . . 
Missoari ... 

Olilo 

Missoari  ... 
Mississippi. 

Ohio 

Missoari... 
Mississippi. 

do 

Tennessee.. 

do 

do 


Kames. 


Commenced 
reporting. 


M.H.  Alter 

Edward  Kehr 

Loais  C.  Lohman 

W.  B.  Stevenson,  C.  S 

J.AllenHnbbs 

J.P.BlIiott 

MTannebUl 

H.  T.  Davenport 

Z.aMitchen 

W.  A.  M.  Vanghan 

G.D.Kennedy 

Albert  Cohen 

A.L.Child,M.D 

<r.  H.Best 

Robert  Gann 

D.H.COX 

Capt  C.  Bachman ! 

Charles  W.  HaaeU 

C.P.Disney 

XRMiles 

Charles  E.  Stivers 

F.Ludwlg 

W.H.  Johnson 


Apr. 

Apr. 

May 

Apr. 

Jane 

Apr. 

Apr. 

Apr. 

Apr. 

Apr. 

MAy 

Apr. 

Apr. 

Apr. 

MAy 

May 

May 

Apr. 

Jane 

Feb. 

tiot. 
Oot 


17. 

19. 

». 

«, 

91, 
93, 

94. 
98. 
91, 
1. 
91. 
90, 

19. 

8, 

7. 

1. 
98, 

9, 
95, 
17. 

1. 

1. 


1873 
1873 
1873 
1873 
1873 
1873 
1873 
1873 
1873 
1873 
1873 
1873 
1873 
1673 
1873 
1873 
1873 
1873 
1873 
1874 
1875 
1875 
1875 


Telegraphic  reports  of  the  stage  of  water  are  made  daily  daring  the 
months  of  April,  May,  Jane,  October,  and  November.  Eeports  are  made 
weekly  during  the  months  of  September,  Jannary,  Febraary,  March, 
Jaly,  August,  and  December.  Mr.  A.  0.  Pushee,  the  observer  at  Evans- 
ville,  Ind.,  died  April  22,  1877,  and  Mr.  J.  P.  Elliott  was  appointed  in 
bis  place. 

Table  showing  siaUons  <m  the  United  8tate»  military  telegraph  line  in  New  Meaeioo  from 
which  reports  have  heea  received  during  the  year  ending  June  30, 1877,  with  (he  kind  of  re- 
ports received,  whether  complete  or  partial. 


Name  of  station. 

Reports  com- 
menoed. 

Date  discon- 
tinued. 

No.  of  reports 

Character  of  reports  received  by 
mail  on  Form  4  (weekly). 

PortCrsIe 

May  91, 1877 

1 

1 

i* 

Ko  reports  reoeiyed  by  mail. 

Port  Bayard 

Port  Selden 

Mar.   1,1877 

La  Mesilla 

May  95, 1877 

*  Reporting  at  date  of  last  annual  report,  June  30, 1876. 
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The  following  report  is  made  by  Lient.  S.  0.  Yedder,  Nineteenth  In- 
fantry,  acting  signal-officer : 

Office  Unttbd  States  Militart  Telegraph  Line, 

New  Mexico  Division* 
Santa  F4,  N,  Mex.f  S^tember  8, 1877. 

Sir:  I  hmve  the  honor  to  nmke  the  following  report  of  stations  npon  this  United 
States  military  telegraph  line,  and  meteorological  work  connected  with  the  same,  for 
the  year  ending  June  30, 1877. 

SANTA  Ffi,  NEW  MEXICO. 

No  meteorological  instrnmeuts  in  use  at  this  office;  a  regular  observation  office  be- 
ing establishedi  which  has  no  connection  with  this  line. 

On  duty  Jaly  1, 1876 :  Corporal  Max  Frost,  Signal  Serrioe  U.  S.  A.,  as  clerk ;  C.  J. 
Gongh,  civilian,  as  operator.  C.  J.  Gongh  was  discharged  September  1, 1876,  and 
Private  Richard  J.  White,  Signal  Service  IJ.  S.  A.,  relieVed  from  duty  at  Albnquerque, 
N.  Mex.,  and  placed  on  doty  as  operator. 

Private  James  Courtney,  Signal  Service  U.  S.  A.,  reported  for  duty  sSeptember  10. 
1876,  in  com^anoe  with  Special  Orders  No.  140,  Office  Chief  Signal-Officer,  dated 
Washington,  D.  C,  August  28, 1876,  apd  was  assigned  to  duty  at  Santa  F^,  N.  Mex.,  as 
assistant  operator  (clenL).  ^ 

Sergeant  Max  Frost,  Signal  Service  U.  S.  A.,  was  relieved  from  duty  as  clerk,  and 
placed  in  charge  of  repairs  and  repairmen  September  10, 1876. 

Private  BoMrt  Reeder,  Signal  Service  U.  S.  A.,  reported  fbr  duty  September  16, 

1876,  in  compliance  with  Special  Orders  No.  144,  Office  Chief  Signal-Officer,  dated 
Washington,  D.  C,  September  4. 1876,  and  was  ordered  to  duty  as  operator  at  Fort 
Selden,  N.  Mex.,  .September  30, 1876. 

On  April  17, 1877,  Private  R.  J.  White,  Signal  Service  U.  S.  A.,  was  ordered  to  Fort 
Craij^,  N.  Mex.,  as  onerator,  being  succeed^  by  A.  G.  Stolbrand,  who  was  employed 
as  chief  operator  and  manager. 

On  May  20, 1877,  J.  W.  Anderson,  civilian,  was  employed  as  clerk,  and  on  June  16, 

1877,  A.  E.  Lindsay,  civilian,  as  assistant  operator,  and  £.  Rowcroft  as  messenger.  On 
May  28, 1877,  Private  James  Courtney  was  relieved  and  ordered  to  Detroit,  Mich.,  by 
Special  Orders  No.  66,  Office  Chief  Signal-Officer,  dated  Washington,  D.  C,  May  28, 
1877.  Force,  June  30, 1877:  Sergeant  Max  Frost,  Signal  Service  U.  8.  A.;  A.  G.  Stol- 
brand, A.  £.  Lindsay,  J.  W.  Anderson,  and  £.  Rowcroft,  civilians. 

ALBUQUERQUE,  NEW  MEXICO. 

No  meteorological  instruments  at  this  station.  On  duty  July  I»  1876,  Private  R.  J. 
White,  Signal  Service  U.  S.  A.  On  September  1,  1876,  Private  White  was  relieved  and 
ordered  to  Santa  F6,  N.  Mex.  Ilis  successor,  W.  J.  Codington,  civilian,  remained  in 
charge  until  December  31, 1876,  when  he  was  relieved  by  W.  M.  Keightley,  civilian, 
who  remained  in  charge  until  May  24, 1877,  when  Private  Hermann  Voss,  Dign|J  Ser- 
vice U.  S.  A.,  was  ordered  to  assume  charge  of  the  office. 

LOS  LUNAS,  NEW  MEXICO. 

No  meteorological  instrumentsat  this  station.  The  fbllowing  telegraph  instrnmentfi 
in  use :  One  sounder,  one  key.  one  relay,  one  cut-out.  This  station  was  opened  Deoeiu- 
ber  20, 1676,  and  W.  M.  Smith,  civilian,  was  placed  in  charge  as  operator,  and  still  re- 
mains in  charge  of  same. 

BELEN,  NEW  B4EXICO. 

No  meteorological  instruments  at  this  station.  The  following  telegraph  instruments 
at  this  station :  one  sounder,  one  key,  one  relay,  one  cut-out.  This  station  was  opened 
June  1, 1876,  and  John  Becker,  civilian  operator,  placed  in  charge,  and  dosed  Decem- 
ber 14, 1876,  since  which  time  it  has  been  a  branch  office  of  I^s  Lunas,  N.  Mex.,  all 
accounts,  &c.,  being  made  up  at  Los  Lunas,  N.  Mex.  office. 

SOCORRO,  NEW  MEXICO. 

This  office  was  opened  on  January  1, 1877,  W.  J.  Codington,  civilian  operator,  was 
placed  in  charge,  and  closed  June  5, 1877.  -It  is  the  intention,  however,  to  reopen  this 
office  as  soon  as  an  operator  can  be  procured. 

FORT  CRAIG,  NEW  MEXICO. 

Meteorological  instruments:  two  barometers,  one  standard  thermometer,  one  maxi' 
mum  thermometer,  one  minimum  thermometer,  one  rain-gauge.     On  duty  July  It 
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1876,  Private  Kiflaell,  Fifteenth  Influitry,  who  was  relieved  August  29, 1876,  by  Private 
C.  J.  Coetello,  Signal  Servioe,  U.  S.  A.  Relieved  April  17, 1877,  by  Private  R.  J.  White, 
Signal  Service,  IL  S.  A.,  and  ordered  to  Ralston,  N.  Mez.,  for  constrnotion  duty.  Re- 
MBigned  to  duty  at  Fort  Craig,  N.  Mex.,  Ma^24, 1877.  Meteorological  observations 
commenoed  May  SI,  1677,  consisting  of  one  daily  observation  of  barometer,  thermom- 
eter, weather,  wind  and  rain-fall,  at  2.39  p.  m.,  Washington  time.  Arrangemente  are 
complete  for  regular  tri-daily  observations  from  July  1, 1877. 

FORT  McRAE,  NEW  MEXICO. 

Go  duty  July  1, 1876,  Private  C.  J.  Costello,  Signal  Service,  U.  S.  A.,  who  remained 
antil  Aogust  29, 1876,  when  the  office  was  closed,  and  Private  Costello  ordered  to  Fort 
Craig,  N.  Mex. 

FORT  SELDEN,  NEW  MEXICO. 

No  meteorological  instruments  at  this  station.  * 

On  duty  July  1, 1876,  Sergeant  John  McCann,  Signal  Service,  U.  S.  A.  Sergeant 
Mc^ann  was  reduced  to  the  ranks  as  a  private,  and  discharged  the  service  September 
1, 1876.  Private  Robert  Reeder,  Signal  Service,  U.  S.  A.,  assumed  charge  of  office 
September  30,  1876,  remaining  untu  March  8, 1877,  when  he  was  ordered  to  Fort 
Bayard,  N.  Mex.,  as  operator. 

The  telegraph-office  closed,  and  repair  stotion,  with  an  enlisted  man,  Fifteenth  Infan- 
try, as  repair-man,  established. 

From  June  12, 1876,  to  March  8, 1877,  one  daily  meteorological  observation,  consist- 
ing of  temperature,  wind,  weather,  and  rain-fall,  was  token. 

LA  MESILLA,  NEW  MEXICO. 

Meteorological  instruments :  Two  barometers,  one  stondard  thermometer,  one  maxi- 
mcm  thermometer,  one  minimum  thermometer,  one  rain-gauge. 

Stotion  opened  Jaly  16, 1876,  with  F.  Cowles,  civilian  operator,  in  charge,  who  re- 
mained until  Mavch  31, 1877,  when  he  was  relieved  by  A.  Storroberg,  civilian  operator, 
who  was  rolieved  on  May  24,  1877,  by  Private  R.  J.  White,  Signal  Service,  U.  S.  A., 
who  still  remains  in  charge. 

On  May  25, 1877,  meteorological  reports,  consisting  of  one  observation  daily,  of  ther- 
mometer, wind,  weather,  and  rain-fall  wero  commenced. 

Arrangemente  are  complete  for  rogular  tri-daily  observations  from  July  1, 1877. 

A  branch  to  this  office  was  established  at  Los  Cruces  N.  Mex.,  April  10, 1877,  with 
George  Deneeon,  civilian  operator,  who  was  succeeded  on  May  15  by  Fred.  Cowles, 
civilian  operator,  who  was  aischarged  June  30, 1877,  and  the  branch  office  closed. 

FORT  BAYARD,  NEW  MEXICO. 

Meteorological  instrumente :  Two  barometers,  one  standard  thermometer,  one  maxi- 
mum thermometer,  one  minimum  thermometer,  one  rain-gauge. 

On  duty  July  1, 1876,  Sergeant  A.  P.  Gathrie,  Signal  Service,  U.  S.  A.,  who  died 
July  17, 1876. 

I^vate  Hermann  Yoss,  Signal  Service,  U.  S.  A.,  was  placed  in  charge  August  22, 
1676,  remaining  until  Maroh  18,  1877J  when  he  was  ordered  to  Ralston,  N.  Mex.,  for 
oonstniction  duty,  and  relieved  by  Private  Robert  Reeder,  Signal  Service,  U.  S.  A., 
who  still  remains. 

Meteorological  observations,  consisting  of  one  daily  observation  of  thermometer, 
wind,  weather,  and  rain  fall  were  commenced  June  12, 1876. 

Arrangemente  are  complete  to  commence  rogular  tri-daily  roporto  on  July  1, 1877. 

SILVER  CITY,  NEW  MEXICO. 

No  meteorological  instroraento  at  this  stotion. 

On  July  1,  1876,  C.  O.  Butte,  civilian  operator^  was  in  charge,  who  remained  until 
May  ],  1877,  and  was  succeeded  by  Fred.  Cowles,  civilian  operator,  who,  on  May  15, 1877, 
was  relieved  by  B.  W.  Rice,  civilian  operator,  who  still  remains. 
Very  respectfully,  your  obedient  servant, 

8.  C.  VEDDER, 
lAeutenani  Mneteenih  Infantry,  Acting  Signal- Officer,  17.  S,  A, 

To  the  Chibf  Sional-Officbb  of  thb  Army, 

Waahington,  D,  C, 
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Table  showifig  staiioM  on  the  United  StatcB  military  telegraph-line  in  TexaSj  from  tvhich 
reports  have  heen  received  during  the  year  ending  June  30,  1877,  ufith  the  kind  of  reparta 
sent,  wh^^ier  complete  or  partial,  • 


Name  of  station. 

Reports  com- 
menoed. 

No.  of  reports 
by  telegraph, 
(daily.) 

Character  of  reports  received  by  mail  on  Form  4  (weekly). 

Boeme....  .......... 

(*) 
(*) 
(*) 
(*) 
(•) 
(*) 
(*) 
(*) 
(•) 
(*) 
(*) 
(*) 
(*) 
(*) 

(*) 
(*) 
(*) 
(*) 
(*) 
(•) 
(*) 

(*)  . 

(*) 

(*) 

S 
1 
3 

1 
1 
1 
1 
1 
3 
3 
1 
1 
3 
1 

3 
3 
3 
3 

1 
1 
1 

3 
3 

1 

Complete  observations  taken  twice  a  day. 
(Complete  observations  taken  once  a  day. 
Complete  observations  taken  three  times  a  day. 
Complete  observations  taken  once  a  day. 
No  reports  received  by  malL 

Braokettrille 

Brownsville. 

Cambridire. .......... 

Coleman  Uity 

Castroville 

Concho 

Complete  observations  taken  once  a  day. 

Deoatnr 

Denison ..... ........ 

Complete  observations  taken  seven  times  a  day. 
Complete  obeervatlons  taken  three  times  a  day. 

Eaele  Pass 

£dinbiir2 ...... ...... 

Frederickflbare 

Fort  Sill,  Indian  Tor. 
Graham 

Complete  observations  taken  once  a  day. 

Complete  observations  taken  three  times  a  day. 

Observation  of  barometer,  thermometer,  direction  of  wind  and 

Fort  Griffin 

state  of  weather,  clonds,  and  rain-fidl  taken  once  a  day. 
Complete  observations  taken  three  times  a  day. 
No  reports  received  by  maiL                                 v 
Complete  observations  taken,  except  barometer,  three  times  a  day. 
Complete  observations  taken  three  times  a  day. 
No  renorta  received  by  maiL 

Jackeboro 

Laredo 

Mason 

FortMcKavett 

Pilot  Point 

Bio  Grande  City 

R%n  Antonio ......... 

Observations  of  thermometer,  direction  of  wind  Mid  state  of 
weather,  clouds,  rain-£sU,  and  maximum  and  minimum  ther* 
momet«rs  once  a  day. 

Complete  observations  taken  three  times  a  day. 

Stockton 

TTvalde ., 

Complete  observations  taken  onoe  a  day. 

*  Beporting  at  date  of  last  annual  report,  June  30, 1876. 


The  following  report  is  made  by  Lieat.  O.  S.  Grimes,  Secoiid  Artillery, 
acting  signal  officer: 

Central  Office, 
DmieoUf  Tex,f  June  30, 1877. 

The  meteorological  work  at  this  station  has  been  performed  daring  the  year  by  Cor- 
poral W.  A.  Massey.  In  addition  to  the  regular  observations  and  reports  reqnired  from 
full  reporting  stations,  the  farther  duty  of  collecting  and  consolidating  the  meteoro- 
logical observations  taken  at  the  several  offices  on  the  line,  and  which  are  concentrated 
by  telegraph  at  this  point  for  transmission  to  Chief  Signal-Officer  at  Washington,  D. 
C,  devolves  upon  the  observer,  who  has  performed,  unaided,  the  duties  required  with 
promptness  and  satisfaction.  Denison  was  made  a  full  reporting  station  Febraarv  19, 
1877. 

The  operating  department  of  this  office  was  in  charge  of  Mr.  M.  M.  Herrington  fh>m 
June  30, 1676.  to  September  20, 1876,  when  he  was  transferred  to  San  Antonio,  Tex., 
being  relieved  at  Denisoni  Tex.,  by  lYivate  Eugene  Peters,  Signal  ServicCi  who  was  in 
char^  Jane  30, 1877. 

Private  John  Y.  Brown,  Signal  Service,  was  on  duty  as  chief  clerk  in  this  office  from 
June  30, 1876,  to  August  18, 1876,  when  he  was  discharged. 

Sergeant  ^.  M.  Ludwig,  Signal  Service,  was  then  assigned  to  this  duty,  and  contin- 
ued upon  it  until  April  19,  1877,  when  he  was  dischar^d  by  reason  of  expiration  of 
term  of  service.  Since  that  date  Corporal  B.  R.  Geraghty,  Signal  Service,  has  been  on 
duty  as  chief  clerk,  and  has  performed  the  duties  with  intelligence  and  zeied. 

Private  I.  Y.  Wallace,  Signal  Service,  on  duty  as  clerk  in  this  office  June  30, 1876, 
continued  on  that  duty  antil  discharged  for  miscondoct,  April  20, 1877. 

Private  Frederick  Belford  reported  at  this  office  May  6, 1877,  and  continued  on  duty 
nntil  June  10, 1877,  when  he  was.ordered  to  Eagle  Pass,  Tex.,  in  charge  of  the  office 
at  that  point. 

Signal  Service  men  on  duty  at  Denison  June  30, 1677,  are  Corporals  R.  R.  Geraghty, 
William  A.  Massey,  and  Eugene  Peters. 
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PILOT  POINT,  TEXAS. 

Private  Frank  Mangels,  Signal  Service,  has  been  in  charge  of  this  station  daring  the 
year  ending  Jane  30, 1877. 

In  addition  to  telegraph  work  performed  at  this  station,  Private  Mangels  has  a  sec- 
tion of  40  miles  of  line  to  keep  in  repair. 

•    DECATUR,  TEXAS. 

Private  James  H.  Crowley,  Signal  Service,  was  in  charge  of  this  office  Jane  30, 1676, 
and  continaed  on  daty  antU  September  19, 1876,  when  he  was  relieved  by  Private 
Richard  J.  Somers,  Signal  Service,  and  ordered  to  Brownsville,  Tex. 

Private  Somers  was  in  charge  Jane  30,  lt<77.  Forty  miles  of  line  are  maintained  in 
repair  from  this  station,  in  addition  to  the  telegraph  work. 

JACKSBORO  [FORT  RICHARDSON],  TEXAS. 

Sergeant  George  J.  Rowley,  Signal  Service,  was  in  charge  of  this  office  Jane  30, 1876, 
assisted  by  Corporal  J.  M.  Kistler  aod  Private  Charles  H.  Mays,  Signal  Service,  as  re- 
pair-men. 

Sergeant  George  S.  Rowlev,  Signal  Service,  was  discharged  Aagost  4, 1876,  being  re- 
lieved by  Mr.  T.  J.  Barry,  who  remained  in  charge  antil  ^&rch  31, 1877,  when  he  was 
discharged  for  dishonest  practices,  the  dnties  of  the  office  being  temporarily  performed 
by  Mr.  Floyd  Shock. 

Private  P.  M.  Wilson,  Signal  Service,  relieved  from  daty  at  McKavett,  Tex.,  and  as- 
signed to  this  station,  joined  for  daty  April  11, 1877,  and  remained  in  charge  Jane  30, 
1877,  with  Corporal  Kistler  as  repair-man. 

Private  Charles  H.  May  was  assigned  Jnly  14, 1876.  to  temporary  duty  at  Denison 
Tex.,  and  relieved  therefrom  and  assigned  to  daty  as  line-repairer  at  San  Antonio  No- 
vember 21,  1876. 

Jacksboro  was  designated  a  fall  reporting  station  May  21,  1877.  The  daties  have 
been  well  performed  by  Private  Wilson. 

From  this  station  abont  fifty  miles  of  li  ne  are  maintained  in  order,  and  the  daties 
efficiently  performed  by  Corporal  Kistler. 

CAMBRIDGE,  TEXAS. 

Private  W.  M.  Weddington,  Signal  Service,  has  been  in  charge  of  this  station  during 
the  year.    The  daties  have  been  performed  satisfiEbctorily. 
About  forty  miles  of  line  are  maintained  in  repair  by  this  operator. 

HENRIETTA,  TEXAS. 

This  office  was  opened  at  the  earnest  solicitation  of  the  citizens  of  Henrietta.  The 
town  is  situated  about  three  miles  from  Cambridge,  and  the  citizens,  at  their  own  ex- 
pense, built  the  line  from  the  latter  place  to  the  town.  This  office  supplied  the  wire, 
insulators,  and  instruments,  and  the  office  was  opened  for  business  February  1, 1877. 
The  operator  and  office  are  furnished  and  paid  for  by  the  people,  the  office  being  at  no 
expense  for  its  maintenance,  except  for  necessarv  articles  of  stationery,  lights,  fuel, 
&c.  The  earnings  of  the  office  are  remitted  in  full  to  the  central  office.  No  meteoro- 
logical reports  are  forwarded  from  this  station.  Mr.  George  L  Cole  was  in  charge  of 
the  office  June  30, 1877. 

FORT  SILL,  INDIAN  TERRITORY. 

Private  Eugene  Peters,  Signal  Service,  was  in  charge  of  this  office  June  30, 1876,  and 
continued  on  duty  until  relieved  by  Mr.  George  I.  Copp  September  6, 1876.  Private 
Peters  was  assigned  to  duty  at  Denison,  Tex.,  to  date  November  6, 1876.  Mr.  Copp  was 
in  charge  of  Fort  Sill  office  June  30, 1877. 

Fort  Sill  was  designated  a  full  reporting  station  May  21, 1877.  All  the  daties  of  the 
station  were  creditably  performed  by  Mr.  Copp. 

About  forty-three  miles  of  line  are  maintained  in  order  from  this  station. 

GRAHAM,  TEXAS. 

Mr.  T.  J.  Barry  was  in  charge  of  this  station  June  30, 1876,  and  remained  until  about 
August  4,  when  he  was  assigned  to  Jacksboro,  Tex.,  being  relieved  at  Graham  bv  Mr. 
Floyd  Shook,  who  continued  in  charge  during  the  remainder  of  the  year.  In  addition 
to  the  telegraph  work,  about  forty  miles  of  line  are  repaired  from  this  station. 
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FORT  GRIFFIN,  TEXAS. 

Private  H.  A.  Rathvon  was  in  charge  of  this  station  Jane  30, 1876,  and  con  tinned  on 
dnty  nntil  April  8. 1877,  when  he  was  relieyed  for  dishonest  praotioes  by  Sergeant  J. 
T.  Bradley,  Signal  Service. 

Private  Kathvon  was  discharged,  without  character,  at  Denison,  Tex.,  April  30, 1877. 

Griffin  was  designated  a  fall  reporting  station  May  31, 1877« 

Ahont  forty  miles  of  line  are  maintained  in  repair  from  this  station.  The  station 
work  has  been  generally  well  performed  by  Sergeant  Bradley. 

COLEMAN  CITY,  TEXAS, 

This  station  was  opened  April  1, 1877,  Private  C.  R.  Browder,  Signal  Service,  in 
charge,  who  continued  on  duty  until  June  34, 1877,  when  he  was  relieved  by  Private  C. 
A.  Ray,  Signal  Service,  and  ordered  to  Fort  Whipple,  Va.,  on  account  of  ill-health. 

Private  Kay  was  in  charge  June  30, 1877.  In  addition  to  telegraph  work,  aboat  ninety 
miles  of  line  are  maintained  in  repair  by  the  operator  in  charge. 

FORT  CONCHO,  TEXAS. 

Private  W.  J.  Cundall,  Signal  Service,  was  in  charge  of  this  station  June  30, 1876, 
assisted  by  Private  John  Peters,  Signal  Service,  as  repairman. 

Private  Cundall  was  relieved  July  18, 1876,  and  assigned  to  Eagle  Pass,  relieving 
Private  T.  W.  Milbnm,  ordered  ttom  Eagle  Pass  to  Concho.  The  latter  was  relieved 
and  assigned  to  duty  at  San  Antonio  April  19,  1877,  being  relieved  at  Concho  by  Pri- 
vate Cundall.    The  latter  was  in  char^  June  30, 1877. 

Concho  was  designated  a  foil  reporting  station  Joly  3, 1677. 

About  one  hundred  miles  of  line  are  maintained  in  order  by  the  repairman  on  duty 
at  this  station. 

FORT  STOCKTON,  TEXAS. 

*  • 

Private  James  O'Dowd  was  in  charge  of  this  station  June  30, 1876,  and  continued 
thereat  during  the  vear. 
Stockton  was  designated  a  fhU  reporting  station  May  31, 1677. 
About  fifty  miles  of  line  are  maintained  in  repair  from  this  station. 
The  duties  have  latterly  been  satisfactorily  performed  by  Private  James  O'Dowd. 

FORT  McKAVETT,  TEXAS. 

• 

Private  E.  G.  Prince,  Signal  Service,  wm  on  duty  at  this  station  June  30, 1876. 

He  was  relieved  and  assigned  to  Fredericksburg  November  6, 1876,  relieving  at  the 
latter  place  Corporal  P.  AL  Wilson,  Signal  Service,  who  was  assigned  to  McKavett 
same  date.    The  latter  was  relieved  and  assigned  to  Jacksboro  Maroh  30, 1877. 

Private  Wilson  was  relieved  by  Mr.  C.  F.  Burroughs,  who  was  in  charge  of  the  sta- 
tion June  30, 1877. 

About  forty  miles  of  line  are  maintained  in  repair  from  this  station. 

BIASON,  TEXAS. 

Private  Frank  King  was  in  charge  of  this  station  June  30, 1876 ;  relieved  and  ordered 
to  Rio  Grande  City  «July  36, 1876,  relieVing  at  the  latter  place  Corporal  H.  C.  Wine- 
land,  who  was  ordered  to  Mason  same  date.  Corporal  Wineland  was  relieved  and  or- 
dered to  Brownsville  November  6, 1876.  Private  J.  C.  Rickll  joined  for  duty  at  Mason 
December  9, 1876,  and  was  in  charge  June  30, 1877. 

Mason  was  designated  a  full  reporting  station  June  1, 1877. 

About  forty  miles  of  wire  are  maintained  in  repair  from  this  station.  The  duties 
have  been  satisfactorily  performed  by  Corporal  Rickli. 

FREDERICKSBURG,  TEXAS. 

Private  P.  M.Wilson,  Signal  Service,  was  in  charge  of  this  station  June  30, 1876,  and 
continued  in  charge  until  relieved  by  Private  E.  G.  Prince  November  6, 1876,  and  or- 
dered to  Jacksboro.  Private  Prince  was  in  charge  June  30, 1877.  Private  Prince 
has  performed  his  duties  in  a  satisfactory  manner. 

About  forty  miles  of  line  are  maintained  in  repair  from  this  station. 
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BOERHE,  TEXAS. 

Miss  P«illmar  was  iu  charge  of  station  Jane  30, 1876,  and  oon tinned  in  charge  until 
December  6,  1876,  when  she  was  relieved  by  Sergeant  William  Dowes,  Sitcnal  Service, 
sod  discharged.  Sergeant  Dowes  was  relieved  and  ordered  to  Fort  Sill,  June  19, 1877, 
\>y  Mr.  Eugene  Lane,  who  was  in  charge  June  30,  ld77.  This  station  maintains  in  re- 
pair about  forty  miles  of  line. 

SAN  A]!?TO.SIO»  TEXAS. 

Mr.  N.  J.  Petrioh  was  in  charge  of  this  office  Jane  30, 1876,  with  two  other  civilian 
sssistanta.  lie  was  relieved  November  1, 1876,  by  Mr.  M.  M.  Herrington.  The  latter 
wss  relieved  by  Corporal  T.  W.  Milbnrn,  Signal  Service,  April  SI,  1877,  and  discharged 
April  30, 1877.  Corporal  Milbum  with  one  civilian  assistant,  Miss  Anna  PoUmar,  were 
on  duty  at  this  station  June  30, 1877.  San  Antonio  was  designated  a  fall  reporting 
station  May  21, 1877. 

CASTROVILLE,  TEXAS. 

Private  Julius  Gerard,  Signal  Service,  was  in  charge  of  this  station  Jane  30, 1876, 
sod  continued  in  ohargiB  until  relieved  for  inefficiency,  March  31, 1877,  by  Corporal 
W.  J.  Smith,  Signal  Service,  ordered  here  from  Brownsville,  T«zas.  The  latter  was  in 
charge  June  30, 1877.  At>oaG  forcy  miles  of  line  are  maintained  in  repair  by  the 
operator  ip  charge. 

D'HANIS,  TEXAS. 

An  office  was  opened  at  this  place  Jane  1, 1877.    Mr.  John  Yates  in  charge  Jane  30, 
1877. 
No  meteorological  reports  are  sent  from  this  station. 

UVALDE,  TEXAS. 

Mr.  George  O.  Appleby  was  in  chnrge  of  this  station  June  30,  1876.  Was  relieved 
February  11,  1877,  and  assigned  to  doty  at  Eagle  Pass,  relieving  Private  W.  J.  Can- 
dall.  Signal  Service,  who  was  ordered  to  Uvalde.  Private  Cnndall  was  relieved  April 
19, 1877,  and  transferred  to  Concho,  Texas.  Mr.  Eugeae  Lane  succeeded  Private 
Candall. 

Mr.  Lane  was  relieved  by  Mr.  Appleby  June  19, 1877,  and  assigned  to  duty  at  Boeme. 

Mr.  Appleby  was  in  charge  June  30,  1877.  About  forty  miles  of  line  are  maintained 
in  repair  by  the  operator  in  charge. 

BRACKETTVILLE,  TEXAS  (FORT  CLARK). 

Private  W.  R.  Partrick,  Signal  Service,  was  in  charge  of  this  station  Juae  30,  1876, 
and  continued  in  charge  until  June  23, 1877,  when  he  was  relieved  by  Sergeant  I.  T. 
Sbadle,  Signal  Service. 

Private  Partrick  was  discharged  at  his  own  request,  June  30, 1877. 

Sergeant  Shadle  was  in  charge  June  30, 1877. 

Brackettville  was  designated  a  full  reporting  station  July  3, 1877. 

About  forty  miles  of  line  are  maintained  in  repair  from  this  station. 

EAGLE  PASS  TEXAS  (FORT  DUNCAN). 

Private  T.  W.  Milbamand  Corporal  J.  J.  Buckley  were  on  duty  at  this  station  June 
30. 1876,  the  former  as  operator  and  the  latter  as  repairer. 

Private  Milbum  was  relieved  by  private  W.  J.  Cnndall  July  18, 1876,  and  ordered  to 
Concho,  and  the  latter  assiened  to  Eagle  Pass. 

Private  Backley  was  discharged  Jnly  29, 1876. 

Private  Candall  was  relieved  by  Mr.  George  O.  Appleby  February  16, 1877,  and  as- 
signed to  duty  at  Uvalde. 

Mr.  Appelby  was  relieved  from  Eagle  Pass  June  15, 1877,  by  Private  F.  Belford,  Sig- 
nal Service,  and  assigned  to  duty  at  Uvalde. 

Private  Belford  was  in  charge  June  30, 1877,  with  private  T.  B.  Bowlns,  Signal  Serv- 
ice, as  repairer.  i 

Private  Bowlns  was  assigned  to  Eagle  Pass  August  1, 1876. 

Eagle  Pass  was  designated  a  fall  reporting  station  June  1, 1877. 

About  one  hundred  miles  of  line  are  maintained  in  repair  from  this  station. 

-  LAREDO,  TEXAS  (FORT  MoINTOSH). 

Sergeant  John  McGlone,  Signal  Service,  has  been  in  charge  of  this  station  during 
the  year. 
Laredo  was  designated  a  full  reporting  station  June  1, 1877. 
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PriTate  M.  L.  Miller,  Signal  Service,  has  been  on  duty  at  this  station  daring  the 
year  as  repairer. 
About  one  hnndred  miles  of  line  are  maintained  in  repair  from  this  station. 
Both  men  have  performed  their  duties  generally  in  a  satis&ctory  manner. 

EDINBURG,  TEXAS. 

Priyate  E.  T.  Peck,  Signal  Service,  was  in  charge  of  this  station  Jane  30, 1876,  and 
has  remained  in  charge  during  the  year. 
About  forty  miles  of  line  are  maintained  in  repair  from  this  station. 

RIO  GRANDE  CITT,  TEXAS  (RINGGOLD  BARRACKS). 

Corporal  H.  C.  Wineland,  Signal  Service,  was  in  charge  of  this  station,  assisted  by 
Private  James.Brown,  repairman,  Jane  30, 1876:  was  relieved  July  26, 1876,  by  Private 
Frank  King,  and  ordered  to  Mason.  Private  Kin^  was  relieved  by  Sergeant  J.  R. 
Williams,  Sigpal  Service,  December  7, 1876,  and  assigned  to  duty  at  Stockton,  Texas, 
bntjiever  Joined,  having  been  arrested  by  civil  authorities  for  cutting  the  Western 
Union  wires  and  forging  an  order  for  a  sum  of  money. 

Private  King  was  discharged,  without  character,  July  7, 1677. 

Private  Brown  has  remained  on  duty  at  this  station  during  the  year. 

Sergeant  Williams  was  in  charge  June  30, 1877. 

About  one  hundred  miles  of  line  are  maintained  in  repair  from  this  station. 

The  duties  of  this  station  have  been  satisfactorily  performed. 

BROWNSVILLE,  TEXAS. 

Private  W.  E.  Smith,  Signal  Service,  was  in  charge  of  this  station  June  30,  .1876, 
and  remained  in  charge  until  relieved  by  Corporal  H.  C.  Wioeland,  November  6, 1876. 

Private  Smith  was  relieved  from  duty  at  Brownsville,  and  ordered  to  Castroville, 
relieving  Private  Julius  Grerard  at  the  latter  point,  who  was  ordered  to  Brownsville 
March  31, 1877. 

Corporal  Wineland  and  Private  Gerard  remained  on  duty  at  Brownsville  June  30, 
1877. 

Private  Gerard  ^proved  a  most  inefficient,  careless,  and  unreliable  man  while  on 
duty  at  Castroville,  and  shows  no  improvement  at  his  present  station. 

About  twenty-five  miles  of  line  are  maintained  in  repair  from  this  station. 

Brownsville  was  designated  a  full  reporting  station  June  1, 1877. 

Table  ahowing  ataiions  on  the  United  States  military  teUgraph-Hne  in  Arizona  and  Cal{fornia 
from  which  reports  have  been  received  during  the  year  ending  June  30,  1877,  tdth  the  kind 
of  reports  sent,  whether  complete  or  partial. 


Name  of  statioD. 

• 

a 
It 

1' 

& 

<!> 
(*) 

(*) 

(*) 
(•) 

(*) 
(*) 
(*) 
(*) 

(*) 

Date  diaoon- 
tinned. 

Character  of  reports  received  by  mail  on  Fonn 

4  (weekly). 

Campo,  Cal 

Complete  obsenrationa  taken  three  times  a  day. 
ObsOTvations  of  barometer,  thermometer,  dfpeo- 

Camp  Lowell,  Ariz 

Florence,  Ana . . « r  r . .  t 

June  11, 1877 

Maricopa  Wella,  Aris . . 

tion  of  wind,  and  state  of  weather  and  donda 

taken  three  times  a  day. 
Complete  observations,  except  barometer,  taken 

three  times  a  day. 
Obaervattons  of  thermometer,  direction  of  wind 

Camp  Yerde,  Ariz 

PhoBoix,  Aris 

and  state  of  weather  and  olonds  taken  three 

times  a  day. 
Complete  observations,  except  barometer  and 

velocity  of  wind,  taken  three  times  a  day. 
ObaervAuona  of  tiiAnnoinAiAr    filonda.  raui-fSall 

Preaoott.  AriSr....T...  - 

Sumwix,  Aria 

and  state  of  weather  taken  three  times  a  day. 
Complete  observations,  except  barometer  and 

direction  of  wind,  taken  three  timea  a  day. 
Complete  observattons,  except  velocity  of  wind 

and  maximum  and  minimnm  thennometera, 

taken  three  times  a  day. 
Observations  of  thermometer,  direction  of  wind, 

and  stale  ol  weather  taken  three  times  a  day. 
Complete  observationa,  except  maximnm    and 

minimum  thermometers,  taken  three  timea  a 

day. 

Tacaon.  Ariz ........... 

Wiokonbarff.  Ariz  .... 

Ynma,  Aris 

*  Bepot  ling  at  date  of  last  annual  report,  Jnne  90, 187G. 
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CAMP  BOWIE,  ABIZONA  TEBBITOBY. 

This  oiBoe  was  opened  April  18, 1877,  by  Private  John  W.  Harrison,  Company  H,  Sixth 
CaTalry,  who  now  remains  in  charge. 

Private  F.  Coll,  Company  H,  Sixth  Cavalry,  has  been  on  dutv  as  repairman. 

Tlie  following  is  a  summary  of  telegraphic  work  for  the  fiscal  year  ending — 

June  20, 1877.— Commercial  messages  received,  63 ;  sent,  70.  Official  messages  re- 
eeived,  130 ;  sent,  263. 

Private  Harrison,  in  charge,  is  not  instructed  in  meteorological  work,  and  there  are 
DO  instruments  at  the  station. 

STEWABT'S  BANCH  (CAMP  GBANT),  ABIZONA  TEBBITOBY. 

Private  William  Story,  Signal  Service,  remained  in  charge  until  July  6, 1876.  His 
socceosors  were :  Private  H.  H.  Hull,  Signal  Service,  July  6, 1876,  to  December  26, 1876 ; 
Private  John  J.  Falvey,  Signal  Service,  December  26, 1876,  to  date. 

The  following  is  a  summary  of  telegraphic  work  for  the  fiscal  years  ending — 

JvM  30, 1876.— Commercial  messages  received,  686 ;  sent,  801.  Official  messages  re- 
ceived, 663 ;  sent,  663. 

June  30, 1877.— Commercial  messages  received,  574 ;  sent,  669.  Official  messages  re- 
ceived, 487 ;  sent,  597. 

Meteorological  instruments  have  been  forwarded,  and  regular  tri-daily  observations 
and  reports  will  commence  July  1, 1877. 

CAMPO,  CALIFOBNIA. 

Under  this  office.is  recorded  all  the  business  of  three  offices — Mountain  Springs,  In- 
dian W^ells,  and  Campo-^there  being  but  one  set  of  books  and  records,  the  office  ^ing 
merely  a  repair  station,  which  has  been  moved  to  and  fro  between  San  Diego  and  Yuma 
as  circumstances  required.  It  was  opened  by  Mr.  C.  O.  MoGrew  at  Mountain  Springs 
January,  1874,  thence  moved  to  Indian  Wells  Biarch  1.  1874,  where  Mr.  McGrew  was 
relieved  June  1, 1874.  His  successors  were :  Mr.  William  Ellison,  June  1  to  July  1. 
1974 :  Mr.  George  S.  Safford,  July  1  to  August  1, 1874 ;  Private  F.  C.  Kelley.  Signal 
Service,  November  3, 1874,  to  date.  Private  G.  W.  Burrows,  Company  H,  Eignth  In- 
fantry, has  served  as  repairman  at  this  station  from  October  5, 1876,  to  June  30, 1877. 

On  March  1, 1875,  the  office  was  moved  from  Indian  Wells  to  Campo,  where  it  now 
remains. 

The  following  is  an  exhibit  of  its  telegraphic  business  for  the  years  ending — 

JttiM  30, 1874. — Commercial  messages  received,  22 ;  sent,  U. 

June  30, 1875.— Commercial  messages  received,  55 ;  sent,  93.  Official  messages  re- 
ceived, 57 ;  sent,  52. 

June  30, 1876. — Commercial  messages  received,  229 ;  sent,  315.  Official  messages  re- 
ceived, 43 ;  sent,  48. 

June  30, 1877. — Commercial  messages  received,  244 ;  sent,  282.  Official  messages  re- 
ceived, 38:  sent.  42. 

Meteorological  reports  sent  to  the  office  of  the  Chief  Signal-Officer  by  telegraph  June 
30, 1876, 150 ;  June  30, 1877,  478. 

Tri-daily  meteorological  reports  have  been  made  since  January  25, 1876,  and  the  p. 
m.  report  has  been  regularly  telegraphed  to  the  Office  of  the  Chief  Signal-Officer.  The 
ranset  report  commenced  February  20, 1877. 

Private  F.  C.  Kelley,  Signal  Service,  was  instructed  in  meteorological  duties  by  Ser- 
geant William  Phoedovius  in  SeptemMr,  1875. 

The  following  meteorological  and  telegraphic  instruments  are  on  station :  One  key 
(telegraph),  one  sounder,  one  relay,  one  uarometer,  one  thermometer,  one  hygrometer 
(complete),  one  anemometer,  one  wind-vane,  one  rain-gauge,  one  measuring  stick,  one 
maximum  thermometer,  and  one  minimum  thermometer. 

CAMP  LOWELL  (COBILLA  STATION),  ABIZONA  TEBBITOBY. 

This  office  was  opened  March  6, 1875,  by  Private  James  Purkis,  Signal  Service,  who 
remained  in  charge  until  January  26, 1876.  His  successors  were :  Sergeant  A.  M.  Geis- 
sioger.  Signal  Service,  January  26, 1876,  to  October  23, 1876,  when  he  was  discharged. 
Private  I^vi  Pitts,  Signal  Service,  was  on  duty  from  October  23, 1876,  to  June  11, 1877, 
when  the  office  was  temporarily  closed,  to  open  an  important  repair-office  at  Tree 
Alamos. 

The  following  is  a  summary  of  telegraphic  work  for  the  fiscal  years  eAding — 

June  30, 1875.— Commercial  messages  received,  80 ;  sent,  78.  Official  messages  re- 
ceived, .387 ;  sent,  359. 

JunedOj  1876.— -Commercial  messages  received,  155;  sent,  108.  Official  messages  re- 
ceived, 566;  sent,  502. 
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Jtffie  30, 1877.~ComDti6roial  mesBft^es  received,  118;  sent,  134.  Official  messages  Te> 
ceived,  690;  sent,  650. 

'  Meteorological  reports  sent  to  the  Office  of  the  Chief  Signal  Officer  by  telegraph  Jane 
30, 1876, 120;  Jane  30, 1877,  404. 

Tri-daily  meteorological  re|W)rtB  were  made  and  the  p.  m.  telegraphic  report  for- 
warded to  the  Office  of  the  Chief  Signal-Officer  from  Febraary  10,  1876,  to  date  of 
closing,  Jane  It,  1877. 

The  following  instruments  are  at  station,  to  be  need  when  re-opened ;  One  standard 
thermometer,  one  rain-gange,  one  measuring  stick,  and  one  wind-vane. 

FLORENCE,  ARIZONA  TERRITORY. 

•  •      •         *  * 

This  office  was  opened  November  12, 1874,  by  Private  W.  C.  Barden,  Signal  Service, 
who  remainekl  in  cbar^  until  Japuary  87, 1875.  His  successors  were :  Serseant  A.  M. 
GeisMuger,  Signal  Service,  January  27, 1875,  Co  January  28, 1^6 ;  Private  James  Par- 
kis.  Signal  Service,  January  .28,.  1876,  to  April  3, 1876;  Private  John  Carroll,  Signal 
Service, -April  3^  1676,  to  April  20, 1877,  when  taken  siok.with  small-pox — ^he  died  April 
29, 1877 ;  Private  C.  Jd.  Clark,  Signal  Service,  April  22, 1877,  to  May  11, 1877 ;  Private 
H.  A.  Dasodohet,  Signal  Service  from  May  11, 1877,  to  date.  There  has  served  at  this 
office  as  repairman  Private  William  Oold,  Company  1,  Sixth  Cavalry,  September  24, 
1876,  to  date. 

The  following  is  an  exhibit  of  the  telegraphic  work  for  tlie  fiscal  years  ending — 

June  30, 1875. — Commercial  messages  received,  375 ;  sent,  517.  Official  messages  re- 
ceived, 25;  sent,  24. 

Jims  30, 1876.— Commercial  messages  redeived,  1,850 ;.  sent,  2,165.  Official  messages 
received,  31.;  seat,  23.  . 

June  30, 1877.— Commercial  messages  received,  2,532 ;  sent,  3,021.  Official  messages 
received, — ;  sent,  17.  " 

Meteorological  reports  sent  to  the  Office  of  the  Chief  Signal-Officer  by  telegraph 
June  30, 1876,  113;  June  30,  l«7t,  405. 

Tri-daily  meteor^logiciftl  reports  faavebeen  made  since  January  25, 1876,  and  the  p.  m. 
report  haA  been  rdgularly  telegraphed  to  Office  of  the  Chief-Signal  Officer.  The  sunset 
report  commemied  February  20, 1877. 

Private  H;  A.  Pusouchet  has  been  instructed  in  meteorology  by  Sergeant  S.  E.  Pat- 
ton  In  October,  1876. 

"  Thd  following  instruments  are  at  station :  One  barometer,  one  thermometer,  one  hy- 
grometer (complete),  one  wind-vane,  one  rain-gauge,  and  one  measuring  stick. 

Mi;i^VIN'S,STATlOi^  (CAMP  VERDE),  ARIZONA  TERRITORY. 


W  '      ** 


This  office  was  opened  November  9, 1874,  by  Private  William  Story,  Signal  Service, 
who  remained  in  charge  until  September  22, 1875.  His  successors  were :  Private  Will- 
iam T.  Burbridge,  Signal  Service,  September  22, 1875,  to  November  2, 1876 ;  Private 
John  J.  Falvey,  Signs!  Service,  from  November  2, 1876,  to  November 28, 1876 ;  Sergeant 
William  Phoedoyius,  Signal  Service,  from  November  28, 1876,  to  January  30, 1877 ;  Pri- 
vate William  Baber,  Signal  Service,  from  January  30, 1877,  to  date.  Private  Falvey 
remained  aS  assistant  fh>m  November  28  to  December  26, 1876.  Private  Williatn  Ram- 
say, Signal  Service,  was  on  duty  as  repairman  from  November  9, 1874,  to  January  11, 
1875. 

The  following  is  a  summary  of  the  telegraphic  work  for  the  fiscal  years  ending — 

June  30, 1875. — Commercial  messages  received,  179;  sent,.  250.  Official  mesfiages  re- 
ceived, 319;  sent^348. 

June  30, 1876.— -Commercial  messages  received,  381 ;  sent,  456.  Official  messages  re- 
ceived, 664;  sent,  640.  . 

June  30, 1877.— Comraercral.meesages  reoeived,  .305 ;  sent^  4p9.  Ofi^cial  messages  re- 
ceived, 413;  sent,  515. 

Meteo^Iogical  reports  S^nt  to  the  Office  of  the  Qhief  Signal-Officer  by  telegraph,  June 
30, 1876, 130;  June  30,  1877,  359. 

lYl-daily  meteorological  reports  have  b^en  made  since  February  17, 1876,  and  the 
afternoon  report  has  been  regularly  telegpaphed  to  the  Office  of  the  Chief  Signal- 
Officer.  Tri-daily  reports  by  telegraph  to  Washington  have  been  ordered  to  commence 
July  1, 1877.    The  sunset  report  commenced  February  20, 1877. 

The  following  instruments  are  on  station,:  One  thermometer,  one  wind- vane,  one 
rain-gauge,  one  measuring  stick. 

MARICOPA  WELLS,  ARIZONA  TERRITORY. 

This  office  was  opened  November,  1873,  by  Mr.  C.  W.  Gearheart,  who  remained  in 
charge  until  July  4, 1874.    His  successors  were  Mr.  P.  Kearney,  July  4  to  25, 1874    Mr. 
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L.  Ballen,  Jaly  25, 1874,  to  November  17, 1874;  Private  C.  M.  Clark,  Si^Qal  Service, 
November  17, 1874,  to  Mny,  1879 ;  Private  G.  A.  Oq)ii|9,  QXs^ttX  Service,  May,  1875,  to 
Janoary  28, 1876 ;  Private  C.  M.  Clark,  Signal  Service,  January  'Jd,  1876,  to  October  7, 
1B76;  Private  H.  A.  Dnsoaobet,  Signal  Service,  October  7)  1876,  to  M(ay  9, 1877 ;  Ser- 
geant I.  R.  Birt,  Signal  Service,  May  9, 1877,  to  date. 

The  following  have  been  aasiBtanta :  Private  O.  K,  TompklBS^  Signal  Service/May  24, 
1875,  to  June  14, 1875 ;  William  T  Bnrbridge,  Signal  Service,  June  14,  Urr5,  to  Septem- 
ber 22, 1875 ;  William  Story,  Signal  Service,  September  2^,  1875,  to  November  d,  1875. 

The  following  detailed  men.  Department  Arizona,  have  served  as  repair mea :  Ser- 
tewai  W.  R.  Reed,  Company  C,  Eighth  Ijifantry,  April  17, 1875,  to  October  3,  1876 ; 
Private  J.  Donahue,  Company  C,  Eighth  Infantry,  October  4,  1876,  to  May  5, 1877 ; 
Private  J.  Burke,  Com{>aov  I,  Sixth  Cavalry,  August  28, 1876,  to  March  6,  1877 ;  J. 
Robinson,  Company  I,  Sixth  Cavalry,  March  6,  1877,  to  date. 

The  following  is  an  exhibit  of  the  telegraphic  business  of  the  office  for  the  fiscal  years, 
ending — 

Jsjie  30.  1874. — Commercial  messages  received,  142;  sent^  212.  Ofl^cial  messages 
received,  9 ;  sent,  17.  .  •     .  *  •  . 

June  30,  1875.— Commercial  messages  received,  350;  sent,  441.,  Official,  messages 
received,  66;  sent,  89. 

June  30,  1876.— Commercial  messaged  received,  537 ;  sent,'  679.  Official  messages 
(eceivedy  16 ;  sent,  17.  •      .      ^    ,  . 

June  30, 1877.— Commercial  messages  rieceived,  548 ;  sent,  7l4.  Official  message^ 
received,  5;  sent,  17.  t    .:•;..  ....  ^ 

Meteorological  reports  sent  to' the '  Office  of  the  Chief  Signal-Officer  by  telegraph 
Jone  30^1876,  145;. June :«,  V877,.4l0.  .  > 

Tri-daily  meteorological  reports  have  been  made  since  January  25,.  1876,  t^nd,  the 
sftemooQ  report  has  been  regularly  telegraphed  to  the  Office  of  the  Chief  Sign^^Officer. 
Tri-daily  reports  by  telegraph  to  Washington  have,  been  ordered  to  cpmmeuce  July  1, 
ld77.    The  sunset  report-  commenced  February  *^0,,  1877.  ** 

The  following  instruments  are  on  station :  One  thermometer,  one  win^-Vane,  one 
raio<>gauga,  one  measuring  stick,  two  repeating-bnttona,  four  *  cut-outs,  lig))tning- 
trrester  and  ground-wire  combined. 

The  main  work  of  this  station  consists  in  tending  repeJEiter-button  and  iu'Uad  con- 
dition of  line  in  relaying  messages.  During  each  year  thousands  of  messages  have 
been  relayed.  \ 

♦  •  •         .   .  ■ 

.PHCENJ^,  ASIZOIs^A  TE^RITOEY.' 

This  office  Avas  opened  in  I^ovember}  l87*^».l>y.Mr.  Morris  Goldwater,  who  remained 
ID  charge  until  August  3,  1874.  Hid  snccessors  have  been  :  Mr.  R.  H.  Howe,  August  3, 
1CT4,  to  November,  1874 ;  Private  H.  H.  Hull,  Signal  Service,  July  6,  1876 ;  Private 
William  Story,  Signal  Service,  fipu  July  6,  1876,  to  October  7,  18/6 ;  Private  C.  M. 
Clack,  Signal  Service,  from  October  7,  1876,  to  June  1,  1877  ;  Private  John^.  Nanry, 
Signal  Service,  from  June  1,  1877,  to.  date*  :  , 

Private  Clark  temporarily. closed  the  office  about  Apfl^.'^Oi  1^77,  ^nd  was  in  qbarge  of 
Florence  office  until  he  re4>pene<J  Phienlx,  May9,  jl87'7.  Prjvat^  C}ark  remained  ou 
duty,  .but  is  under  .orders  to  Tucson.  '       <         ■    - 

The  following  repairmen  have  sei:?ed  at  this  offic^ ;  Private  J.  j/McElrby|  Company 
I,  Sixth  Cavalry,  July  6,  to  October  18,  1876 ;  .Pri^'.ate  W.  Aloyse,  Company  I,  Sixth 
Cavalry,October  21, 1876,.to  date.    -      -    .      ,,  i  -       ,  , 

The  following  is  an  exhibit  of,  t^e  telegraphic  business  o4  this  office  for  the  years 

June  30, 1874. — Commercial  messages  received,  255 ;  sent,  320.  Official  messages  re- 
ceived. 20 ;  s^ut,  25.>    ..*..«•*-...     .*«..,:.   ,,^ 

June  30,  1875.— Commercial  messages  received,  1,139;  sent,  1,253.  Official  messages 
received,  43;  sent,  47.  .    .      *  :       .','...  <^>  /  j  *:  . 

Jitae  :U),  1876. — Commercial  messages  received,  1,806 ;  sent,  3,199.    Official  messages 

receiirad,  lOii ;  sent;  160.   •    .    .• :  v.i >i  •♦,  ^4j  ii  .'     ,:  • 

jMiie30, 1877. — Commercial  messages  received,  1,692 ;  sent,  1,918.  Official  messages 
receiyed,259;  sent, 309."  ,*•;•:     Z  \y.    -..;  ,•  v«  tt,  ^  :,i 

Meteorological  reports  sent  to  the  Office  of  the  Chief  Signal-Officer  by  telegraph  June 
30, 1876^146f  JuDeiM);1877*,  383^t.t',^:    .'.,y  ntjt  «M«<.   , 

Tri-daily  meteorologioal  reports  UftVQ  bfeiH.miid^  since  January  28,  1876,  and  the 
sfteraoon  report  has  beep  regularly  tfilegClilD^^j^  ^  ^^®  Office  of  the  Chief  Sigual-Offi- 
cer.    The  sunset- report  cflmmeuoedi  feHlpilkr^fO,  1^.7. 

The  foiloiring  instrgmeiM^.«]W  <;M^fl^»tip^  ;^^  barometer,  one  thermometer,  one  hy- 
^ometer  (complete),  one  anemuuieter,  one  wiud-vane,  one  rain-gauge,  one  measuring 
fctiek.  One  iti«0ii1l>nm  thermometer,* audoye 'minimum  thermometer. 
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PRE8C0TT,  ARIZONA  TERRITORY. 

This  office  was  opened  on  Noyember  19, 1873,  by  Mr.  William  Ellison,  who  remained 
in  charge  to  April  1, 1874.  His  snooessors  have  been  Mr.  John  W.  Straoehnn,  April  1, 
1874,  to  Angnst  4, 1874,  being  chief  operator  during  that  time ;  Mr.  P.  Kearney,  Aognst 

4. 1874,  to  December  1, 1875 :  Private  C.  M.  Clark,  Signal  Service,  December  1, 1875,  to 
January  28, 1876 ;  Private  G.  A.  Ochos,  Signal  Service,  January  28, 1876,  to  March  29, 
1877,  when  relieved  by  Bir.  W. H.  Auston, andagain  assumed charire  April  30, 1877 (time 
of  Anston's  desertion),  and  remained  in  charge  until  arrival  of  Private  Story,  May  9, 
when  he  also  deserted.  Bir.  W.  H.  Auston  was  in  charge  from  March  29, 1877,  to  April 
30, 1877,  Private  Ochus  being  sick  and  at  station ;  Private  William  Story,  Signal  Service, 
May  9,  lt;77,  to  date.    Private C.  M.  Clark,  Signal  Service,  served  as  assistant  from  May 

6. 1875,  till  he  assumed  charge  December  1, 1875. 

The  following  enlisted  men.  Department  of  Arizona,  have  served  at  this  office:  Pri- 
vate Francis  Claude,  Company  H,  Sixth  Cavalry,  repairman,  July  20, 1876,  to 

;  Private  J.  Coleman,  Company  K,  Sixth  Cavalry,  repairman,  September  25, 1876, 

to  — —  ;  Private  W.  H.  Walters,  Company  K,  Sixth  Cavidry,  messenger,  July 

1. 1876,  to  date ;  Private  J.  M.  Frayer,  Company  K,  Sixth  Cavalry,  repairman,  June  12, 
1877,  to  date. 

The  following  is  an  exhibit  of  the  telegraphic  work  of  this  office  for  the  fiscal  years 
ending — 

June  30, 1874. — Commercial  messages  received,  731 ;  sent,  608.  Official  messages  re- 
ceived, 652;  lent,  642. 

Jtffie  30, 1875.--Commercial  messages  received,  1,771 ;  sent,  1,858.  Official  messages 
received,  1,605 ;  sent,  1,756. 

June  30, 1876.— Commercial  messages  received,  2,330;  sent,  2,478.  Official  messages 
received,  2,9:^;  sent,  2,370.  * 

June  30, 1877. — Commercial  messages  received,  3,062;  sent,  3,373.  Official  messages 
received,  2,032;  sent,  2,169. 

Meteorological  reports  sent  to  the  Office  of  the  Chief  Signal-Officer  by  telegraph  June 
30,  1876, 190.    June  30, 1877,  360. 

Tii-daily  meteorological  reports  have  been  made  since  September  21, 1875,  and  the 
afternoon  report  has  Men  regularly  telegraphed  to  the  Office  of  the  Chief  Signal-Officer. 
The  sunset  report  commenced  February  20, 1877. 

The  following  instruaients  are  at  station :  One  barometer,  one  thermometer,  one 
wind-vane,  one  rain-gauge,  one  measuring  stick,  one  maximum  thermometer,  ope  mini- 
mum thermometer. 

SAN  DIEGO,  CALIFORNIA. 

This  office  was  opened  November  18, 1873,  with  Mr.  W.  E.  Smith  as  manager,  who  re- 
mained in  charge  until  May  22, 1874.  His  snooessors  have  served  as  follows :  Mr.  J.  B. 
Smith,  May  22, 1874,  to  February  17. 1875;  Mr.' J.  W.Thompson,  February  17, 1875, to 
March  15, 1875 ;  Sergeant  W.  T.  Blythe,  March  15, 1875,  to  date.    The  following  have 

been  assistants :  Private  John  Carroll,  Signal  Service,  — ^— ,  to  March  17, 1875 ; 

Private  H.  A.  Dusouchet,  Signal  Service,  May  21, 1875,  to  October  7, 1876 ;  Private  WiU- 
iam  Story,  Signal  Service,  October  7, 1876,  to  May  1, 1877.  The  following  is  a  list  of  de- 
tailed me^  Department  Arizona,  who  have  served  at  this  office :  Private  J.  L.  Frit«, 
Company  C,  Twelfth  Infontry,  July  19^  1876,  to  December  20, 1876 ;  Private  K.  Schillin- 
ger,  Company  H,  Eijp^hth  Infantry.  December  26. 1876,  to  June  14, 1877. 

The  following  is  an  exhibit  or  the  telegra^hio  business  dooe  for  the  fiscal  years 
ending — 

June  30, 1874.— Commercial  messages  received,  850 ;  sent,  966.  Official  messages  re- 
ceived, 294 ;  sent,  184. 

June  30, 1875.»Commeroial  messages  received,  2,265 ;  sent,  2,005.  Official  messages 
received,  294 ;  sent,  349. 

June  30, 1876.— Commercial  messages  received,  4,094 ;  sent,  3,206.  Official  messages 
received,  434 ;  sent,  469. 

June  30, 1877.— Commercial  messages  reoeired,  6,543 ;  sent,  3,887.  Official  messages 
received,  404 ;  sent,  378. 

Since  December  1, 1875,  afternoon  meteorological  reports  have  been  collected  and  tele- 
graphed to  the  Chief  Signal-Officer.  Since  February  20. 1877,  sunset  reports  have  been 
collected  and  forwarded  in  like  manner.  One  thousand  five  hundred  and  thirteen  re- 
ports for  the  year  ending  June  30, 1876,  and  4,494  reports  for  the  year  ending  June  30, 
1877.  Six  thousand  ana  seven  reports  were  thus  concentrated  and  forwar&d  during 
the  two  years. 

From  July  I  tri-daily  reports  will  be  gathered  and  forwarded  from  New  Mexico  and 
Arizona  Division  when  they  cannot  be  rorwarded  by  Santa  F^. 
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8TANWIX,  ARIZONA  TERRITORY.  • . 

Mr.  J.T.  Giflford  opened  this  office  in  January,  1874,  and  remained  in  charge  nntil 
Aognut  3, 1874.  His  snooeeeors  have  been  Mr.  John  Carroll,  Angnst  3, 1874,  to  Novenir 
ber  10, 1874 ;  Private  WUliam  E.  Guild.  Signal  Service,  November  10, 1874,  to  June  1, 
1876 ;  Sergeant  William  Phoedovius,  Signal  Service,  June  1, 1876,  to  July,  1876 ;  and 
Private  W.  J.  Dailey,  Signal  Service,  September  8,  1876,  to  date;  Private  F.  G.  Butler, 
Company  H,  Eighth  In&itry,  as  repairman  from  November  8, 1875,  until  May  25, 1877 ; 
he  was  operator  in  chance  also  from  July,  1876,  to  September  8, 1876 ;  Private  Chris- 
tian Gall,  Company  H,  Eighth  Infantry,  May  25, 1877,  to  date. 

The  following  is  an  exhibit  of  the  telegraphic  work  of  this  office  for  the  fiscal  years 
ending — 

June  30, 1874. — Commercial  messages  received,  12 ;  sent,  24.  Official  messages  re- 
ceived, 2 ;  sent,  6. 

JmmedOf  1875. — Commercial  messages  received,  63;  sent,  91.  Official  messages  re- 
ceived, 7 ;  sent,  18. 

June  30, 1876. — Commercial  messages  received,  137 ;  sent,  237.  Official  messages  re- 
ceived, 26 ;  sent,  1^. 

June  30, 1877.— Commercial  messages  received,  109 ;  sent,  230.  Official  measages  re- 
ceived, 14 :  sent,  43. 

Meteorological  reports  sent  to  the  Office  of  the  Chief  Signal-Officer  by  telegraph  Junb 
30, 1876, 139 ;  June  30,  1877,  414. 

Tri-daily  meteorological  reports  have  been  made  since  January  25,  1876,  and  the 
afternoon  report  has  been  regularly  telegraphed  to  the  Office  of  the  Chief  Signal-Officer. 

Tri-daily  reports  by  telegraph  to  Wasbington  have  been  ordered  to  commence  July 
1, 1877.    The  sunset  report  commenced  Februaij  20, 1877. 

The  following  instruments  are  on  station :  One  barometer,  one  thermometer,  one 
wind-vane,  one  rain-gauge,  and  one  measuring  stick. 

TRES  ALAMOS,  ARIZONA  TERRITORY. 

» 
This  office  was  opened  June  11, 1877,  by  Private  Levi  Pitts,  Signal  Service,  who  re- 
mains in  charge. 

The  following  is  the  telegraphic  business  for  the  month  of  June,  1877:  Commercial 
messages  received,  4 ;  sent,  4.    Official  messages  received,  5 ;  sent,  6. 

TUCSON,  ARIZONA  TERRITORY. 

This  office  was  opened  December  2, 1873,  by  R.  H.  Howe,  who  remained  in  charge 
nntil  July  11, 1876.  His  successors  were  Mr.  J.  W.  Gearheart,  July  11, 1874,  to  Decem- 
ber 1, 1674 ;  Mr.  John  W.  Straixchun,  December  1, 1874,  to  January  27, 1875 ;  Private  W. 
C.  Barden,  Signal  Service,  January  27, 1875,  to  date. 

The  following  have  been  assistant  operators :  Private  William  I.  Allen,  Signal  Serv- 
ice, December,  1874,  to  April  6,  1875 ;  Private  W.  R.  Robinson,  Signal  Service,  Jufy 
19, 1875,  to  October  26, 1875;  Private  Levi  Pitts,  Signal  Service,  ftom  September  8, 
1876,  to  October  23,  1876 ;  Private  George  Y.  Phillips,  Signal.  Service,  from  January 
24, 1877,  to  March  1, 1877 ;  Private  C.  M.  Clark,  Signal  Service,  under  orders  to  office 
mt  date.  Private  C.  Butler,  Signal  Service,  has  bMu  on  duty  as  repairman  since  No- 
Tember  13, 1875,  to  date. 

The  following  detailed  men.  Department  Arizona,  have  served  as  repairmen  :  Pri- 
vate R.  Batey,  Company  B,  Sixth  Cavalrv,  August  21, 1876,  to ;  Private 

S.  J.  Ponteng,  Company  B,  Sixth  Cavalry,  Septemner  11, 1876,  to  May  5, 1877 ;  P^- 
▼ate  W.  Clyde,  Company  B,  Sixth  Cavalry,  May  15, 1877,  to  date.  Private  S.  Adams, 
Company  H,  Sixth  Cavalry,  as  messenger.  May  15, 1877,  to  date. 

The  following  is  a  summarv  of  telegrapnic  work  for  the  fiscal  years  ending — 

June  30, 1874. — Commercial  messages  received,  492 ;  sent,  510.  Official  messages  re- 
ceived, 339 ;  sent,  346.  , 

June  30, 1875.— Commercial  messages  received,  2,420 ;  sent,  2,395.  Official  messages 
received,  567 ;  sent,  564.  , 

Jume  30, 1876. — Commercial  messages  received,  4,210 ;  sent,  3,687.  Official  messages 
received,  14^2 ;  sent,  1,104. 

Jume  30, 1877.— Commercial  messages  received,  4,323 ;  sent,  4,223.  Official  messages 
received,  600 :  sent,  592. 

Meteorological  reports  sent  to  the  office  of  the  Chief  Signal-Officer  by  telegraph 
June  30, 1876, 190 ;  June  30, 1877,  400. 

Tri-daily  meteorological  reports  have  been  made  since  September  21, 1875,  and  the 
p.  m.  report  has  been  regularly  telegraphed  to  the  Office  of  the  Chief  Signal-Officer* 
Tri  daily  reports  by  telegraph  to  Washington  have  been  ordered  to  commence  July  1, 
1877.    The  sunset  report  commenced  February  20, 1877.    This  station  has  been  obliged 
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to  relay  a}l  bnsiness  paaBiDg  between  stations  east  and  west  of  it.    Nearly  three  thou 
sand  messages  ^ero  relayed  for  the  year  ending  Jnne  30, 1876,  and  over  fonr  thonsand 
for  the  year  ending  Jane  30, 1877.    Arrangements  now  pending  will  soon  obviate  work 
of  this  kind  save  in  very  bad  weather. 

The  foUowing  instruments  are  at  station  :  One  'barometer,  one  thermometer,  one 
wind- vane,  one  rain-gauge,  one  measuring-stick. . 

YUMA,  ARIZONA  TERRITORY. 

l^'he^XuiP/^^iSfoe.^as  Opened  November  18,  1873,  by  Mr.  Thomas  E.  Atkinson,  who 
remarnea  as  madager  till  July  15, 1874.  His  snocessors  have  been  as  follows:  Mr. 
J9lm.GMr(i|ltfJnly  15  to.  26. 1874  :•  Mr.  James  J.  Ashe,  July  96  to  November  3, 1874; 
'Sergeant  E.  W.  Boa  telle,  Signal  Service,  November  3, 1874,  to  June  19, 1875;  Private 
.0^  ^  J[!QtQp)iio8)  Simial  Service,  Jane  19, 1875,  to  May  30, 1876,  when  he  deserted,  em- 
bezzling a  considerable  anionnt  of  fbnds  and  property;  Private  W.  E.  Gnild,  May  31, 
tq  Aogi}8t  }7, 1876;  Sergeant  E.  W.  Boutelle,  from  Aagast  17, 1876,  to  March  1, 1877 ; 
private  George  V.  Phillips,  from  March  1, 1877,  to  date. 

.'[(h.eiollowing  have  been  assistants:  Private  William  T.  Barbridge,  Signal  Service, 
■Jlay  14, 1875,  to  June  19,  1875 ;  Private  O.  W.  White,  Signal  Service,  June  1, 1877,  to 
.date. . 

The  following  is  a  list  of  detailed  men  from  the  Department  of  Arizona :  Private  O. 

.Blune^  Company  H,  Eighth  Jnfantry,  October  7, 1875,  to  April  12,  1877  ;  Private  C.  P. 

Daley.  Company  C,  Twelfth  Infantry,  April  17,  1877,  to  April  25,  1877 ;  Private  T.  J. 

Helm^ing,  Company  C,  Twelfth  Infantry,  April  25, 1877,  to  May  31, 1877;  Private  C. 

P.  Daley,  Company  C,  Twelfth  Infantry,  May  31, 1877,  to  date. 

7'^^ioUowing  is.  an  e^^hibit  of  the  telegraphic  work  of  the  office  for  the  fiscal  years 
ending — 

June  30, 1874. — Commercial  metoages  received,  510 ;  sent,  475.  Official  messages  re- 
ceived, 371 ;  sent,  376. 

June  30, 1875. — Commercial  messages  received,  1,836 ;  sent,  1,830.  Official  messages 
received,  902 ;  sent,  1,Q22.    ... 

June  30, 1876.-^Comn>ereifil  Inesbages  received,- 2,211 ;  'sent,  2,059.  Official  messages 
.received,  920;  sept.  1,0.43.    ... 

June  30, 1877.— Commerblal  messages  recielved,  2,568 ;  sent,  2,644.  Official  messages 
received,  666 ;  sent,  674.  < 

Meteorological  rc'ports  sent  to  the  Office  of  the  Chief  Signal-Officer  by  telegraph 
June  30, 1876,  190;  June  30, 1877,  42a 

Tri-daily  meteorological  reports  have  been  made  since  September  21,  1875,  and  the 
.  p.  m.>report  has  been  regularly  telegraphed  to  the  Office  of  the  Chief  Signal-Officer. 

Tri-daily  reports,  by  telegraph,  to  Washington  have  been  ordered  to  commence  July 
.  1,  1877.    The  subset  report  commenced  February  20, 1877. 

The  following  instruments  are  at  station  :  Two  barometers,  one  thermometer,  one 
.  hygrometer  (complete))  cme/anemjoraeter,  one  wind-vane,  one  rain-gauge,  one  measur- 
ing-stick, one  maximum  thermometer,  and  one  minimum  thermometer. 

WICKENBUR6,  ARIZONA  TERRITORY 

ThU  office  was  opened  January  6, 1874^  by 'Mr.  J.  W.  Staucher  as  manager,  who  re- 
mained in  charge  until  April,  1874.  His  successors  yirere  as  Allows :  Mr.  William  EIH- 
'  kin,' April,  1874,  to  May  23,1874;  Private  John  Martin,  Cotbpany  G,  Fifth  Cavalry, 
May  23, 1874,  to  November  11, 1874 ;  Sergeant  A.  M.  Geissinger,  Signal  Service,  Novem- 
ber 11,  1874,  to  January  25, 1875;  Private  Williahn  Ramsay,'  Si^al  Service,  January 
*  25,  1875,  to  March  7,  1675;  Private  John  Carroll,  Signal  Service,  March  7,  1675,  to 
April  3, 1876;  closed  from  April  3,  1876,  to  September  17, 1876*  Private  William  £. 
Guild,  Signal  Service,  Septemlier  17, 1876,  to  date. 

The  following  r'epsirmen  have  been  on  duty  at  this  station :  Private  J.  Bayland, 
Company  K,  Sixth  Cavalry,  July  1, 1876,.to  May  5, 1877 ;  Private  O.  Vowles,  Company 
'  K,  Sixth  Cavalry,  March  3, 1677,  to  June  30, 1877  ;  Private  W.  Lange,  Company  F,  Sixth 
Cavalry,  January  21, 1876, . 

The  following  is  an  exhibit  of  thIS  telegraphic  business  done  for  the  fiscal  years  end- 
ing— 

'     June  30, 1674.^~Commercial  messages  received,  103 ;  sent,  85.    Official  messages  re- 
ceived, 5;  sent,  26. 

(/line  30,  1876. — Commercial  messages  received,  372}  sent,  421.  Official  messages  re- 
ceived, 27 ;  sept,  25. 

June  30, 1876. — Commercial  nicslBages  received,  536;  sent,  714.  Official  messages  re- 
ceived,— ;  sent,  17. 

June  30, 1H77.— Commercial  messages  received,  664;  sent,  850.  Official  messages  re- 
ceived, 25;  senf,  64. 
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Meteorological  reporte  sent  to  the  Ofiftoe  of  the  Chief  Signal-OflQoer  by  telegraph  Jane 
^,  1876, 146 ;  June  30, 1877, 461. 

Tri-daily  meteorological  reports  have  been  made  since  January  28, 1876,  and  the 
p.  m.  report  has  been  regnlarly  telegraphed  to  the  Office  of  the  Chief  Signal-Officer. 
The  snnset  report  commenced  February  20, 1877. 

The  following  instmquents  are  at  station :  Ooe  thermometer,  one  hygrometer  (com- 
plete), one  wind-vane,  one  rain-gange,  one  measaring-sticky  one  maximom  thermome- 
ter, and  one  minimum  thermometer. 

WEST  INDIAN  STATIONS. 

Telegraphic  reports  have  ,not  been  received  from  the  West  Indian 
stations  daring  the  year  ending  Jane  30, 1877.  Mail  reports  have  been 
received  from  Bermuda  to  September  23,  1876 ;  Clifton,  Jamaica,  to 
March  31, 1877 ;  and  Kingston,  Jamaica,  to  June  30, 1877. 

BRITISH  AMERICAN  STATIONS. 

YORK  FACTORY,  HUDSON  BAY  TERRITORY. 

[Official  numhery  11.] 

Latitude 57°    2' 

Longitade 98<^  26' 

The  last  mail  reports  received  from  this  station  are  dated  Decenvber 
2, 1876. 

DOMINION  OF  CANADA. 

Telegraphic  reports  have  been  regnlarly  received  during  the  year  from 
the  stations  named  below,  after  concentration  at  the  central  office  of  the 
Dominion  meteorological  system  in  Toronto^ 

CHATHAM,  NEW  BRUNSWICK. 
[Offi^Aal numhei'y  2.] 

Latitude 470    1' 

LoDgitade 66°  30* 

Three  observations  are  taken  daily  at  honrs  synchronous  with  the 
telegraphic  series  taken  in  the  United  States,  and  are  forwarded  regn- 
larly  to  the  office  of  the  Chief  Signal-Officer  tri  daily  by  telegraph,  and 
weekly  by  mail,  on  Form  1  (Canadian). 

FATHER  POINT,  QUEBEC. 
[Official  numheTj  6.] 

Latitude v 48o  31'  26" 

LoBiotnde •- w   .68®  27'  40" 

Three  observations  are  taken  daily  at  honrs  synchronous  with  the 
telegraphic  series  taken  in  the  United  States,  and  are  forwarded  regu- 
larly to  the  office  of  the  Chief  Signal-Officer  tri-daily  by  telegraph,  and 
weekly  by  mail,  on  Form  1  (Canadian). 

FORT  GARRY,  MANITOBA. 
[OffiAiial  number^  88.] 

Latitude 49°  52' 

Longitude 970    q/ 

Three  observations  are  taken  daily  at  hours  synchronous  with  those 
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of  the  telegrapbic  series  taken  in  the  United  States,  and  are  forwarded 
regulari  J  to  the  oflQce  of  the  Ohief  Signal-Officer  tri-daily  by -telegraph, 
and  weekly  by  mail,  on  Form  1  (Gani^ian). 

HALIFAX,  NOVA  SCOTIA/ 

[Official  number^  89.] 

Latitada ^ 44°  39^  20" 

Longitude .- 63°  36'  40" 

Three  observations  are  taken  daily  at  honrs  synchronous  with  those 
of  the  telegraphic  series  taken  in  the  United  States,  and  are  forwarded 
regalarly  to  the  office  of  the  Ohief  Signal-Officer  tri  daily  by  telegraph, 
and  weekly  by  mail,  on  Form  1.  (Canadian). 

KINGSTON,  ONTARIO. 
[Official  number^  SO.] 

Latitude 44°  12/ 

Longitude 75°  41' 

Three  observations  are  taken  daily  at  this  station  at  hoars  synchro- 
nous with  those  of  the  telegraphic  series  taken  in  the  United  States,  and 
are  forwarded  regularly  to  the  office  of  the  Chief  Signal-Officer  tri-daily 
by  telegraph,  and  weekly  by  mail,  on  Form  1  (Canadian). 

MONTREAL,  QUEBEC. 

[Official  number y  56.] 

Latitude 45°  31' 

Longitude 73°  33'  14" 

Three  observations  are  taken  daily  at  hours  synchronous  with  those 
of  the  telegraphic  series  taken  in  the  United  States,  and  are  forwarded 
regularly  to  the  office  of  the  Chief  Signal-Officer  tri-daily  by  telegraph, 
and  weekly  by  mail,  on  Form  1  (CantKlian). 

OTTAWA,  ONTARIO. 

[Offl^dal  number^  101.] 

Latitude * 45°  25'  32" 

Longitude....'- 75^  42 

Three  observations  were  taken  daily  at  honrs  synchronous  with  those 
of  the  telegraphic  series  taken  in  the  United  States,  and  were  forwarded 
regularly  to  the  central  office  tridaily  by  telegraph,  and  weekly  by  mail, 
on  Form  1  (Canadian).  This  station  discontinued  reporting  by  tele- 
graph December  31, 1876,  and  by  mail  March  3, 1877. 

PARRY  SOUND,  ONTARIO. 

[Official  number  J 108.] 

Latitude 45°  22' 

Longitude &P  IV  45" 

Three  observations  are  taken  daily  at  hours  synchronous  with  those 
of  the  telegraphic  series  taken  in  the  United  States,  and  are  forwarded 
regularly  to  the  office  of  the  Chief  Signal-Officer  tri-daily  by  telegraph, 
and  weekly  by  mail,  on  Form  1  (Canadian). 
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POBT  DOVEE,  ONTARIO. 
[Official  number  J  79.] 

Lttitode 429  AT 

Longitude 80°  13' 

Three  observations  are  taken  daily  at  hours  synchronous  with  those 
of  the  telegraphic  series  taken  in  the  United  States,  and  were  forwarded 
regularly  to  the  ofiBce  of  the  Ohief  Signal-Officer  tri-daily  by  telegraph 
until  July  31, 1876,  when  the  telegraphic  reports  were  discontinued,  but 
are  still  sent  weekly  by  mail,  on  Form  1  (Canadian). 

PORT  STANLEY,  ONTARIO. 

[Official  number  J  78.] 

Latitade A29  40' 

Longitude 81®  13'  30" 

Three  observations  are  taken  daily  at  hours  synchronous  with  those 
of  the  telegraphic  series  taken  in  the  United  States,  and  were  forwarded 
regularly  to  the  office  of  the  Chief  Signal>Officer  tridaily  by  telegraph 
until  July  31, 1876,  when  the  telegraphic  reports  were  discontinued,  but 
are  still  sent  weekly  by  mail,  on  Form  1  (Canadian). 

QUEBEC,  QUEBEC. 

*  [  Official  number  J  57.  j 

Utitnde 46°  48' 

Longitude 71°  12' 

Three  observations  are  taken  daily  at  hours  synchronous  with  those 
of  the  telegraphic  series  taken  in  the  United  States,  and  are  forwarded 
regularly  to  the  office  of  the  Chief  Signal-Officer  tri-daily  by  f  elegraph,i 
and  weekly  by  mail,  on  Form  1  (Canadian). 

BOCKLIFFE,  ONTARIO. 

[Official  number  J 1 .]  * 

Latitude 46°  10' 

Longitude 77©  45' 

This  station  commenced  reporting  by  mail  on  January  1, 1877,  and 
by  telegraph  January  17, 1877. 

Three  observations  are  taken  daily  at  hours  synchronous  with  those 
of  the  telegraphic  series  taken  in  the  United  States,  and  are  forwarded 
regularly  to  the  office  of  the  Chief  Signal-Officer  tri-daily  by  telegraph, 
and  weekly  by  mail,  on  Form  1  (Canadian). 

SAUGEEN,  ONTARIO. 

[Official  number^  81. J 

Latitude ,....    440  40' 

Longitude 81°  10' 

Three  observations  are  taken  daily  at  hours  synchronous  with  those 
of  the  telegraphic  series  taken  in  the  United  States,  and  are  forwarded 
regularly  to  the  Office  of  the  Chief  Signal  Officer  tri-daily  by  telegraph 
and  weekly  by  mail,  on  Form  1  (Canadian). 
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SYDNEY,  OAPB  BRBTOST. 
[Official  number  J  6.  J 

Latitude 46°  12' 

Longitude 600  12' 

Three  observations  are  taken  daily  at  hoars  synchronons  with  the 
telegraphic  series  taken  in  the  United  States,  and  are  forwarded  regu- 
larly to  the  Office  of  the  Ohief  Slgpal-Officer  tridaily  by  telegraph  and 
weekly  by  mail,  on  Form  1  (Canadian). 

TORONTO.  ONTARIO. 

[Official  number  J  58.] 

Latitude 43<5  39'    4'' 

Longitude 79o  23'  lb" 

Three  observations  are  taken  daily  at;  hoars  synchronons  with  those 
of  the  telegraphic  series  taken  in  the  United  States,  and  are  forwarded 
regularly  to  the  Office  of  the  Chief  Signal-Officer  tridaily  by  telegraph 
and  weekly  by  mail,  on  Form  1  (Canadian). 

X 

Mail  reports  have  been  received  from  the  following  stations : 
OHARLOTTETOWN,  PRINCE  EDWARD  ISLAND. 

[Official  number^  127.] 

Latitude A(P  W 

Longitude 63°  10' 

Three  observations  are  taken .  daily  at  hours  synchronous  with  the 
telegraphic  series  taken  in  the  United  States,  and  are  sent  by  mail  to 
the  central  office,  weekly,  on  Form  1  (Canadian). 

BROCKVILLE,  ONTARIO. 
[Official  number  J 126.] 

Latitude 44«  34' 

Longitude 75°  51' 

Three  meteorological  observations  are  taken  daily  at  a.  m.  and  p.  m., 
at  hours  synchronous  with  the  telegraphic  series  taken  in  the  United 
States,  and  the  other  at  9  p.  m.,  local  time,  and  are  sent  to  the  Office  of 
the  Chief  Signal-Officer  by  mail,  weekly,  on  Form  1  (Canadian). 

STAYNER,  ONTARIO. 
[Offi>cial  number  J 128.] 

Latitude 44^25' 

Longitude 80°  15' 

Two  observations  are  taken  daily,  except  Sunday,  and  are  synchro- 
nous with  the  morning  and  afternoon  observations  of  the  telegiaphic 
series  taken  in  the  United  States,  and  are  forwarded  to  the  Office  of  the 
Chief  Signal-Officer  weekly,  by  mail,  on  Form  1  (Canadian).  No  tele- 
graphic reports  are  sent. 
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SAINT  JOHN'S,  NEWFOUNDLAND. 
[Official  number  f  10.] 

Latitude 44°  17' 

Longitod6 66°    3' 

The  Hon.  John  Dulaney,  postmaster-general  of  Newfoundland,  re- 
ports on  Form  4,  weekly,  d^ree  observations  a  day,  two  of  wliicli  (the  a. 
m.and  p.  m.)  are  synchronons  with  the  telegraphic  observations  taken 
at  Washington  at  7.35  a.  m.  and  4.35  p.  m.,  and  the  other  at  9.12  p.  m., 
local  time. 

PUBLICATIONS. 

[  Year  ending  June  30, 1877.] 

Maps  (printed) 124,548 

Fannere'  Bolletine 2,024,294 

Balletins  (manifold) 258,154 

Form  15  (manifolv) 64,621 

Fonn22 5,074 

Forni26...- 38,745 

Local  Reporta .% 38,424 

Weekly  Chronicles 4,453 

MoDthly  Weather  Reviews 11,317 

International  Bulletins • 97,630 

Total... 2,667,260 

GENERAL  SUMMARY. 

UNITED  STATES  STATIONS. 

Namber  of  regnlur  stations  making  full  telef^aphic  reports  tri-daily 82 

Komber  of  regnlar  stations  making  one  fall  report  by  telegraph  daily 1 

NDmber  of  regnlar  stations  making  one  partial  report  by  telegraph  daily 2 

Namber  of  re^lar  stations  takine  obeervations  daily  and  reporting  by  mail 11 

Namber  of  printing  stations  at  which  observations  are  not  token 3 

Nomber  of  regnlar  stations  established  dnring  June,  1877,  and  to  commence  mak- 
ing fall  reports  by  telegraph  J oly  1. 1877 10 
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Namber\>f  regnlar  stations  discontinued  daring  the  year , 9 

Komber  of  stations  on  United  States  military  telegraph  lines  reporting  tri-daily 

by  telegraph 10 

Kamber  of  stations  on  United  States  military  telegraph  lines  reporting  twice  daily 

by  telegraph 1 

Namber  of  stations  on  United  States  military  telegraph  linea  reporting  once  daily 

by  telegraph « 29 

Namber  of  stations  on  United  States  military  telegraph  lines  which  do  not  make 

meteorological  observations 10 

50 

Special  river  stations 23 

Total  stations 182 

WEST  INDIAN  STATIONS. 
Xamber  of  stations  making  full  reports  by  mail 1 

CAUDIAN  AND  BRITISH  AMERICAN  STATIONS. 

Xomber  of  stations  from  which  telegraphic  reports  are  received 12 

Namber  of  stations  from  which  mailreports  only  are  received 7 

Total 19 
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A  portion  of  the  meteorological  statistics  for  the  year,  as  had  from  the 
regular  reporting  stations,  are  given  in  papers  16  to  20.  One  hun- 
dred and  thirteen  stations  have  b^n  inspected  daring  the  year,  of  which 
namber  twenty  have  been  inspected  twice.  Paper  9  shows  the  name 
of  each  station  inspected,  with  the  dates  of  inspection.  The  inspectipn 
of  stations  was  suspended  Jaly  1, 1877,  there  being  at  that  date  no  ap- 
propriation available  for  the  payment  of  the  traveling  expenses  of  the 
ofiEicers. 

The  average  cost  of  maintaining  each  station  of  observation  and  re- 
port daring  the  year,  exclusive  of  the  cost  for  telegraphing  the  reports 
and  of  the  pay  and  maintenance  of  the  men  on  duty  at  each,  has  been 
$358.08.  The  average  of  force  employed  at  the  stations  referred  to,  or 
on  duty  connected  therewith,  has  amounted  to  one  and  foar-tentbs  men 
for  each  station.  In  the  cost  of  each  station,  as  here  given,  is  included 
the  cost  of  rent  and  of  maintaining  a  suitable  oflQce  y  room  at  each 
place  for  the  public  use,  with  facilities  for  the  necessary  exposure  of  in- 
struments and  for  the  display  of  cautionary  signals,  where  such  signals 
are  required.  ' 

The  duties  of  the  enlisted  men  at  each  station  are  as  follows:  At  sta- 
tions forwarding  telegraphic  reports  they  are  required  to  take,  put  iu 
cipher,  and  furnish,  to  be  telegraphed  tri-daily  on  each  day,  at  different 
fixed  times,  the  results  of  observations  made  at  those  times,  and  em- 
bracing, in  each  case,  the  readings  of  the  barometer,  the  thermometer, 
the  wind-velocity  and  direction,  the  rain-gauge,  the  relative  humidity, 
the  character,  quantity,  and  movement  of  upper  and  lower  clouds,  and 
the  condition  of  the  weather.  These  observations  are  taken  at  such 
hours,  at  the  different  stations,  as  to  provide  the  three  simultaneouB 
observations,  taken  daily  at  three  fixed  moments  of  physical- time  (7.35 
a.  m.,  4.35  p.  m.,  and  11  p.  ra.,  Washington  mean  time,)  throughout  the 
whole  extent  of  the  territory  of  the  United  States.  Tlie  differences  be- 
tween these  fixed  times  and  the  local  times  at  the  different  stations 
cause  it  to  happen  that  at  some  stations  the  observations  are  to  be 
made  in  the  earliest  hours  of  the  morning,  and  at  others  in  the  latest  of 
the  night.  The  work  thus  practically  extends  throughout  the  twenty- 
four  hours.  Each  of  these  observations  is  required  to  be  carefully  re- 
corded, for  future  reference,  at  the  time  it  is  taken.  Three  other  obser- 
vations to  be  taken  at  the  local  times^  7  a.  m.,  2  p.  m.,  and  9  p.  m.,  are 
also  taken  and  recorded  at  each  station.  A  seventh  and  especial  ob- 
servation is  taken  and  recorded  at  noon  on  each  day.  If  at  this  obser- 
vation such  instrumental  changes  are  noted  as  to  cause  anxiety,  the 
fact  is  to  be  telegraphed  to  the  central  office  at  Washington. 

An  eighth  observation  is  required  to  be  taken  at  the  exact  hour  of 
sunset  at  each  station.  This  observation,  embracing  the  appearance  of 
the  western  sky,  the  direction  of  the  wind,  the  amount  of  cloudiness, 
the  readings  of  thebarometer,  thermometer,  and  hygrometer,  and  amount 
of  rain-fall  since  last  preceding  report,  is  reported  with  the  midnight 
report. 

At  the  stations  at  which  cautionary  signals  are  displayed  an  observer 
must  be  constanUy  on  duty  to  receive  the  order  and  to  show  the  signal, 
which  may  be  ordered  at  any  moment.  At  stations  from  which  river- 
reports  are  furnished,  an  observation  and  record  of  the  depth  and  tem- 
perature of  the  water  is  made  and  reported  at  3  o'clock  p.  m.,  local  time, 
on  each  day.  In  the  cases  of  threatening  storms  or  dangerous  freshets, 
any  statiop  may  be  called  upon  to  make  hourly  reports. 

The  data  thus  gathered  on  the  files  at  each  station  are  to  be  consoli- 
dated, first  weekly,  on  forms  which,  with  copies  of  the  telegraphic- 
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cipher  report,  are  to  be  seot  weekly  to  the  central  office,  then  monthly, 
in  the  form  of  a  careful  digest,  also  to  be  forwarded.  The  thoroagh 
study  of  the  work  of  the  month  is  then  to  be  condensed  in  the  form  of 
a  monthly  chart.  None  of  these  observations  or  records  ought  to  be 
dispensed  with,  nor  can  they,  with  meteorological  instruments  as  they 
DOW  exist,  be  taken  and  recorded  more  economically.  At  stations  where 
the  population  warrants  it  the  duties  of  the  enlisted  men  are  increased 
by  the  receipt  and  record  of  data  from  other  stations,  to  be  exhibited 
upon  written  bulletins  or  furnished  to  the  press  for  public  use.  In  the 
great  cities  there  are  the  further  duties  of  the  display,  at  the  rooms  of 
the  boards  of  trade,  chambers  of  commerce,  and  other  similar  places,  of 
symbol-maps  on  which  the  meteoric  conditions  are  shown  by  symbols 
changeable  daily. 

The  local  offl(^s  of  the  Signal  Service  are  always  places  of  resort  for 
inquiry  on  the'  part  of  those  desiring  to  be  informed  what  changes  of 
weather  have  been  particularly  noticed  or  are  likely  to  affect  the  vari- 
ous industries  in  which  the  populations  are  engaged. 

In  the  cities  upon  the  sea-coasts  of  the  United  States,  or  at  the  lake 
ports,  the  offices  of  the  service  are  open  for  the  comparison  of  instru- 
ments, the  examination  of  their  data,  or  to  furnish  whatever  informa- 
tiou  may  be  practicable  to  captains  of  vessels  or  others  concerned  in 
shipping  interests.  At  stations  upon  telegraphic  lines  in  charge  of  or 
coDstrocted  by  the  service  in  pursuance  and  furtherance  of  its  duties, 
the  ordinary  duties  of  telegraphing  and  the  maintenance  of  the  lines 
devolve  upon  the  force  so  stationed,  in  addition  to  duties  of  observation. 
The  cautionary-signal  flag  is  alwaj  s,  when  flown  and  officially,  an  invi- 
tation to  mariners  or  others  interested  to  visit  the  offices  for  information 
of  this  character.  The  courtesies  and  duties  of  the  office  are  not  lim- 
ited to  the  United  States  people  alone,  but  are  freely  tendered  to  the 
people  of  any  nation  who  may  be  within  our  borders. 

The  distribution  of  farmers'  bulletins  for  the  uses  of  agricultural 
popnlatioDs  has  been  frequently  and  is  elsewhere  described. 

The  forms  exhibiting,  condensed,  the  labor  thus  required  of  Signal- 
Service  men  stationed  at  separate  stations,  and  the  instructions  under 
which  the  separate  observations  and  reports  are  made,  are  herewith  de- 
scribed.   (Paper  21.). 

In  times  of  especial  emergencies,  or  of  danger  of  any  kind  threatening 
the  separate  States  or  the  United  States,  the  different  stations  make,  by 
order  and  in  cipher,  regular  reports  upon  any  subject  under  the  atten- 
tion of  superior  authorities. 

The  enlisted  men  in  charge  of  stations  are  responsible  for  the  care, 
cleanliness,  and  good  working  of  the  instruments,  the  clearness  of  the 
records,  the  correctness  and  punctuality  of  reports,  the  display  of  signals 
or  bulletins,  and,  in  fine,  for  the  conduct  and  good  condition  of  the  sta- 
tion itself.  It  has  been  considered  necessary  to  make  this*  description 
thas  minute  that  it  might  be  understood  what  duties  are  required  of  the 
non-commissioned  officers  and  privates  of  the  Signal  Service  in  addition 
to  the  military  duties  heretofore  referred  to,  and  that  it  may  be  compre- 
hended that  the  foi[oe  must  consist  of  men  of  more  than  ordinary  acquire- 
ments to  be  competent  for  them. 

The  sum  of  their  pay  and  allowances  scdttily  compensates  for  the  con- 
tinuous labor  of  such  a  Ibaracter. 

This  sum,  made  up  in  the  several  cases  of  the  pay  proper,  extra-duty 
pay,  commutation  for  rations,  fuel,  and  quarters,  appears  in  paper  22, 
herewith.  It  comprehends  every  allowance  which  is  permitted  the 
soldier  to  house,  feed,  and  clothe  himself^  to  meet,  in  fine,  every  expense 
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of  his  maintenanoe  wherever  in  the  wide  extent  of  the  territories  of  the 
United  States  the  vicissitades  of  the  service  may  call  him.  It  mast  be 
borne  in  mind  that  he  can  have  no  home,  and  mast  parchase  anew,  with 
every  change  of  station,  the  little  comforts  which  homes  gather  aroand 
them.  These  men  are  soldiers.  At  the  time  of  serions  distarbancea, 
occurring  since  the  date  of  the  last  annnal  report,  an  armed  detachment 
of  the  corps,  equaling  in  strength  that  of  the  average  company,  was, 
with  its  oilicersi  hdd  ready  for  some  days  for  service  at  a  moment's 
warning. 

The  laws'  of  the  United  States  provide,  as  yet,  no  promotion  in  the 
line  of  their  duty  for  the  men  who  exhaust  the  vigorous  years  of  their 
lives  in  these  duties. 

The  work  of  apian  of  observation  and  report,  extending  by  its  different 
branches  and  connections  around  the  northern  hemisphere,  and  which 
ceases  at  no  hour  of  the  day  or  night,  is  thus  secured  through  the  service 
of  one  hundred,  and  fifty  sei^eants*  thirty  corporate,  and  two  hundred 
and  twenty  privates.  The  force  is  less  than  the  military  force  of  non- 
eommissioued  officers  and  privates  employed  in  t}ie  duties  of  charting, 
engineering,  observing,  and  duties  of  a  similar  character  in  the  rigidly 
managed  armies  of  Great  Britain,  Austria,  or  Bussia.  It  is  not  .neces- 
sary, with  such  facts  in  view  and  after  seventeen  years  of  continuous 
service,  to  reiterate  the  advantages  secured  to  the  Signal  Service  by  its 
military  organization.  Service  under  military  organization  is  that  form 
of  a  permanent  civil  service  of  discipline<l  citizens  in  which  the  duties 
are  compulsory  for  the  term  of  the  service,  and  a  proper  discharge  of  them 
can  be  enforced  by  punishment.  The  experience  of  centuries  has  proven 
that  whenever  tasks  covering  in  their  reach  the  extent  of  natiops,  and 
involving  in  their  execution  interests  of  life  and  property,  are  to  be  under- 
taken, men  have  sought,  as  if  by  instinct,  for.  faithful  co-operation  and 
prompt  action  through  the  regular  control  and  sure  reward  or  punish- 
ment which  attend  the  military  system.  The  soldiers  of  the  United 
States  are  simply  its  citizens,  held  under  what  onght  to  be  wise  rules 
and  regulations  to  duties  which  they  have  voluntarily  accepted. 

The  Military  School. at  West  Point  would  be  useless,  so  far  as  its  ex- 
tended course  of  study  is  concerned,  if  the  oncers  thence  graduated 
were  not  intended  to  be  employed  on  duties  requiring  scientific  culture. 

The  duties  of  an  army  in  time  of  peace  have  been  defined  as  properly 
limited  in. their  exercise  to  those  of  a  police  force  for  the  nation.  It  is 
considered  that  those  rendered  by  the.  Signal  Service  .have  demonstrated 
that  the  men  carried  upon  it:<i  rolls  have  been  able.to  perform  these  duties 
and  others  requiring  a  higher  standard  of  attainment  and  rendering  a 
better  equivalent  for  the  necessary  cost.  They  have  not  failed  to  be 
ready  to  act  as  an  armed  police  upon  any  intimation  that  there  w^  need 
of  such. readiness. 

The  detail  of  the  duties  at  stations  for  the  year  ending  June  30, 1877, 
and  the  distribution  of  the  enlisted  men  as  stationed  at  the  several  sta- 
tions, is  given  at  length  in  the  record  of  stations. 

In  reviewing  the  duties  performed  at  the  Office  of  the  Chief  Signal- 
Officer  at  the  War  Department,  it  ought  to  be  bwne  ij^  mind  that  they 
are  continued  day  and  night,  without  cessation  for  holidays  or  days  of 
rest,  and  that  they  must  of  necessity  and  for  this  reason  be  performed 
by  details  of  men  who  relieve  each  other  at  fixed  times. 

In  estimating  the  numbers  required  to  be  present  for  duty,  it  is  diffi- 
cult to  make  a  comparison  between  an  establishment  thus  conducted  and 
others  in  which  the  work  is  limited  to  certain  hours  of  daylight  only.. 
This  office  is  the  center  to  which  the  daily,  weekly,  and  monthly  contri- 
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bntioDB  of  all  other  offices  or  stations  of  the  Signal-Service  scattered 
throaghoat  the  United  States  tend  to  be  daily  condensed,  and  finally 
daborated  and  made  of  practical  valne.  There  are  here  concentrated, 
also,  the  reports  from  the  five  hundred  and  sixty  places  at  which  voluntary 
reports  of  daily  observations  are  now  made  on  this  continent,  and  from 
the  two  hundred  and  ninety-three  locations  in  foreign  countries  from 
which  reports  of  daily  simultaneous  observations  are  had.  From  the 
great  mass  of  data  thus  collected,  and  which  enhances  each  year  in  valne, 
are  continuously  elaborated,  the  results  which  appear  in  the  different 
pablieations  of  the  office,  whether  in  the  form  of  forecasts  telegraphed  to 
the  press  throughout  the  country,  of  charts  or  bulletins  distributed  hence, 
of  generalizatioDS  announced  .as  apparent,  of  cautionary  ^signal  orders, 
or  of  the  weekly  and  monthly  publications,  ^o  single  report. of  any 
ohservaiioB  received  at  the  office  fails  to  receive  attention  or  study. 

The  regular  exchange  of  telegraphic  reports,  had  by  comity  of  ex- 
change with  the  chief  meteorological  office  of  the  Dominion  of  Canada, 
has  l^n  continued.  Meteorological  reports,  furnished  according  to  the 
form  of  this  office,  have  been  received  by  telegraph  tri-daily  from  twelve 
stations  within  the  Dominion,  and  warnings  have  been  regularly  trans- 
milted  to  the  meteorological  office  of  the  Dominion,  at  Toronto,  as 
affording  material  on  which  to  base  the  display  of  signals  to  be  exhib- 
ited at  ports  of  the  Dominion  at  times  of  threatened  danger^  The  tele- 
graphic reports  of  observations  received  from  twenty-six  Signal-Service 
stations  of  the  United  States,  have  been  furnished  thrioehdaily  to  the 
agent  of  the  Dominion  office,  at  Bufifalo,  N.  Y.  The  relations  thus  main- 
tained between  the  two  services  continue  to  be  of  benefit  to  both* 

While  this  office  has  been  prepared  to  co-operate  in  this  manner  with 
any  foreign  office,  and  to  the  limit  oT  its  power  in  the  funiishing  of  ma- 
terial for  study,  by  the  use  of  its  consolidated  reports:  or  by  especial 
warnings,  it  is  n6t  aathorized  by  law  to  co-operate  with  any  .institution 
or  party  for  the  publication  or  display  of  foreca8ts,nndioation8,  or  cau- 
tionary signals  not  emanating  from  this  bureau,  or  so  eontroUed  by  it 
as  not  to  conflict  with  or  confuse  those  hence  issued  for  the  Territories 
of  the  United  State8,!the  lakes,  rivers,  or  coasts  in  or  bordering  upon 
them. 

The  series  of  telegraphic  reports  from  stations  in  the  West  Indies,  ex- 
tending from  Cuba  by.  Jamaica  to  Barbadoes  and  the  Windward  Islands, 
referred  to  in  previous  reports,  has,  in  view  of  the  small  appropriations 
available,  been  susjieDded. 

It  is  in  contemplation,  until  larger  sums  are  at  command,  to  call  for 
telegraphic  reports  from  these  stations  during  those  months  only  during 
which  especial  dangdt  threatens  the  Gulf  of  Mexico  and  the  coasts  of 
the  United  States  from  the  march  of  cyclones,  here  often  first  detected. 

While  the  defective  working  of  the  telegraphic  cables  ha»  frequently 
impaired  the  value  of  these  reports  by  delay,  and  it  is  difficult  to  secure 
the  services  of  reliable  observers,  they  are  at  times  very  useful. 

In  recurring  instances  hurricanes,  which  for  days  after  moved  near 
6ur  Gulf  and  Atlantic  coasts,  have  been  heralded  by  them,  and  the  cau- 
tionary signals  of  the  service  have  been  kept^displayed  at  ports  at  which 
the  weather  was  fair,  while  dangerous  hnrricanes  in.  progress  at  sea 
menaced  everything  which  might  sail  from  them.  The  gteat  expense 
Of  the  telegraphic  transmission,  which  has  hitherto  rendered  extensive 
systems  of  West  India  reports  too  costly  to  be  attempted,  has  been 
greatly  les^ned  since  the  date  of  the  last  annual  repiort  by  the  wise  lib- 
erality of  the  officers  of  the  West  India  and  Panama,  and  the  Cuban  Sub- 
marine Telegraph  Companies,  who,  recognizing  the  international  char- 


112  BEPOBT  OF  THE   CHIEF   SIGNAL-OFFICER. 

acter  of  the  work,  have  reduced  the  rates  for  the  reports  intended  for 
this  office,  the  former  transmitting  them  at  the  rate  of  one- third  and  the 
latter  at  one-half  the  cost  of  commercial  messages.  The  sums  charged 
are  stilt  quite  large  for  continuous  work,  amounting  in  some  instances 
to  one  dollar  per  word. 

The  Ohief  Signal-Officer  is  able  to  announce,  for  the  first  time,  in  this 
report  the  net- work  of  stations  of  the  Signal  Service  as  extending  now, 
though  in  some  districts  by  stations  far  tM  widely  separated,  to  both  the 
Atlantic  and  Pacific  coasts  of  the  continent  and  over  the  intervening 
territory  of  the  United  States.  The  work  of  the  stations  has  been  ren- 
dered fairly  ntilizable  for  the  daily  prevision  of  meteoric  changes  to 
occur  over  this  whole  geographical  extent,  including  the  great  interior 
plateau. 

The  service  now  has  its  stations  located  in  continuous  lines  along  the 
Eastern  and  Atlantic  coast;  along  the  Southern  or  Oulf  coast:  along 
the  southwestern  boundary,  separating  the  United  States  from  Mexico 
to  the  Pacific  Ocean ;  thence  northerly  along  the  Pacific  coietst  to  British 
North  America,  and  at  selected  points  throughout  the  whole  interior 
within  these  bounding  lines.  Whenever  a  continuous  telegraphic  line 
shall  follow  the  line  by  which  the  United  States  bound  on  British  North 
America  from  the  Pacific  Ocean  to  Lake  Superior,  it  will  be  the  work  of 
a  few  days  only  to  complete  the  northern  circuit  of  stations  as  rapidly 
as  added.  As  telegraphic  lines  extend  within  the  bounding  lines  above 
leferred  to,  they  will  make  possible  the  establishment  of  other  and  much- 
needed  interior  stations.  The  experience  of  years  has  reduced  the  mat- 
ter of  opening,  equipping*,  and  rapidly  utilizing  stations  of  observation 
and  report  to  a  system. 

The  tbllowing  list  exhibits  the  stations  as  classified  and  as  located  in 
States  and  Territories : 

Alabama. — Mobile,*  Montgomery.*  Alaska. — ^Fort  Saint  Michaels,* 
Saint  Paul's  Island.*  Aruwna.— Oamp  Bowie,§  Oamp  Ooodwin,§  Flor* 
ence,*  Maricopa  Wells,*  Oamp  Yerde,*  Pho&nix,*  Prescott,*  San  Pedro,§ 
Stanwix,*  Oamp  Grant,*  Tres  Alamos,§  Tucson,*  Wickenburg,*  Yuma.* 
British  Columbia. — ^Lytton«t  New  Westminster,f  YancouvePs  Island.t 
California. — Los  Angeles,*  Bed  Blufi,*  Sacramento,*  San  Diego,*  San 
Francisco,*  Yisalia^*  0am  po,  Monterey ,t  Santa  Barbara,t  Yreka.t  Colo- 
rado.— Denver,*  Pike's  Peak,*  Kit  Oarson,t  Trinidad.t  Connecticut — 
New  Haven,*  New  London.*  District  of  Columbia. — ^Washington.* 
DaJcota  Territory. — ^Bismarck,*  Fort  Sully,*  Pembina,*  Yankton,*  Dead- 
wood.!  Florida. — Jacksonville,*  Key  West,*  Punta  Bassa,*  Saint 
Marks.*  Georgia. — Augusta^*  Savannah,*  Tybee  Island.*  Idaho  Ter- 
ritory.— Boise  Oity.*  Illinois. — Cairo,*  Ohicago.*  Indiana. — ^Logans- 
port,  Indianapolis.*  Indian  Territory. — ^Fort  Gibson.*  Iowa. — Bur-  * 
lington,*  Davenport,*  Dubuque,*  Keokuk,*  Des  Moine8.t  Kansas. — 
Dodge  City,*  Leavenworth,*  Watervillct  Kentucky. — Louisville.* 
Louisiana. — ^New  Orleans,*  Shreveport*  Maine. — ^Bangor,  Eastport,* 
Portland.*  Maryland. — Baltimore.*  Massa^chusetts. — Boston,*  Spring- 
field,* Thatcher's  Island,*  Wood's  HolL*  Jlfic%an.— Alpena,*  Detroit,* 
Escanaba,*  Orand  Haven,*  Marquette,*  Menomonee,}  Port  Huron,* 
Sault  de  Ste.  Marie.t  Minnesota. — Breckenridge,*  Dnluth,*  Saint  Paul,* 
Wadena.t  Mississippi. — Yicksburg.*  Missouri. — Saint  Louis.*  Mon- 
tana Territory. — Yirginia  City,*  Fort  Shaw.t  X^aska. — ^North  Platte,* 
Omaha.*  Central  City,t  Sydney.t  Nevada. — Pioche,*  Winnemucca,* 
Austin,!  Hamilton.!    New  Hampshire, — Mount  Washington.*    New  Jer- 

*  Stations  of  first  class.      t  San-set  stations.      t  Display  stations.      $  Repair  stations. 
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«fV-— Atlantic  City,*  Barnegat,*  Cape  May,*  Sandy  Hook.*  Neto 
York. — Albany,*  Buffalo,*  New  York,*  Rochester,*  Oswego,*  Bimira.t 
Xew  Mexico. — Albuquerqoe,*  Belen,§  La  Me8illa,**Santa  K6,*  Silver 
Cit.v*  (Fort  Bayard).  North  Carolina, — Cape  Hatteras,*  Cape  Look- 
ont/  Kittybawk,*  New  River  Inlet,§  Portsmonth,*  Smithvilie,*  Wil- 
miDgton.*  Ohio, — Cincinnati,*  Cleveland,*  Sandusky,*  Toledo.*  Ore- 
gon,— tV)rtlaud,*  Bosebnrg,*  Umatilla,*  Eugene  City .4  Pennsylvania, — 
Erie,*  Philadelphia,*  Pittsburgh.*  Rhode  Island. — ^Newport.*  South 
Carolina. — Charleston.*  Tennessee. — Knoxville,*  Memphis,*  Nashville.* 
Texas, — Boerne,*  Brackettville,*  Brownsville,*  Cambridge,*  Castroville,* 
Coleman  City,*  Concho,*  Corsicana,*  Decatur,*  Denison,*  D'Harris,§ 
£agle  Pass,*  Bdinburg,*  Fredericksburg,*  Galveston,*  Graham,* 
GriflSn,*  Indianola,*  Jacksborough,*  Laredo,*  Mason,*  McKav^tt,* 
Pilot  Point,*  Rio  Grande  City.*  San  Antonio,*  Stockton,*  Uvalde.* 
Utah  Territory, — Salt  Lake  City.*  Vermont — Burlington.*  Virginia. — 
Cape  Henry,*  Lynchburg,*  Norfolk.*  West  Virginia, — Morgan  town.* 
Washiuffton  Territory. — Olympia.*  Wisconsin, — Clay  Banks,}  Green 
Bay.f  Kenosha,!  Rewaauee,!  Manitoba.t  Milwaukee,*  La  Crosse,*  Ra- 
cine.} Sheboygan,!  Sturgeon  Bay.}  wyofuing  Territory. — Cheyenne,* 
Deep Creek,t  Fillmore  City,t Fort  Fetterman,t  Hat  Creek,t  Saint  MaryVt. 
Map  1  exhibits  the  locations  of  stations  and  the  territory  brought  by 
tbera  ander  constant  observation  for  the  purposes  of  study. 

The  territory  of  the  United  States  is  not  yet  covered  by  the  located  sta- 
tions as  fully  as  it  ought  to  be,  and  valuable  opportunities  for  study, 
which  must  be  made  good  hereafter  and  at  an  increased  expense,  are 
lost. 

Experieooe  warrants  the  statement  that  the  estimated  amount  needed 
to  be  appropriated  for  this  service,  the  sum  of  $350,000,  could  be  wisely 
ex{)ended,  and  a  working  force  of  foup  hundred  and  tifty  men  would  be 
properly  employed.  The  reports  of  observations  had  in  ceaseless  suc- 
cession from  the  stations  already  established,  while  daily  and  primiirily 
employed  in  the  studies  needed  for  the  daily  issuing  of  forecasts  and 
the  display  of  cautionary  signals,  form  also  the  bases  for  future  work, 
to  be  of  equal  value  with  that  made  possible  by  the  first  use  of  them,  and 
constitute  a  record,  to  increase  in  worth  hereafter  with  every  year  for 
which  it  is  continued. 

The  data  already  secured  are  worth  to  the  country  and  to  the  world, 
even  if  the  service  had  up  to  this  time  rendered  no  other  return,  all  it 
has  cost  to  obtain  them. 

From  the  moment  at  which  it  is  made  each  of  the  reports  becomes  to 
some  extent  com])lementary  to  all  other  re|)orts  had  elsewhere.  It  is 
Dot  possible  to  break  this  connection,  nor  in  the  present  state  of  meteoro- 
logical science  ought  any  good  report  to  be  dis[>ensed  with. 

It  will  be  found  with  the  lapse  of  years  such  observations  have  settled, 
by  facts,  questions  hitherto  treated  by  theory  only. 

It  1*4  upon  the  data  now  accumulating  upon  the  files  of  this  office  and 
there  daily  compared,  compiled,  and  treated  with  an  accuracy  each  year 
increased  by  experience,  and  becoming  more  rigid  as  the  office  is  warned, 
sometimes  by  notable  inaccuracies  elsewht^re  occurring,  that  the  future 
studies  of  the  climatology'  and  meteorology  of  this  continent  will  be 
based.  It  seems  not  impossible  that  upon  the  results  of  systems  of  ob- 
servations here  set  on  foot  will  be  founded  such  studies  for  the  northern 
hemisphere.  It  is  not  to  the  discredit  of  the  United  States  that  a  work 
set  on  foot  by  them  should  render  such  ends  possible. 


•  t! 
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The  permanence,  regularity,  and  accuracy  of  reports  to  be  had  from 
the  West  Indies  ought  to  be  secured.  No  system  providing  warnings 
lor  the  Gulf  or  Atlantic  coasts  can  be  considered  as  complete  or  relia- 
ble without  the  means  of  continued  reports  of  observations,  to  be  made 
from  these  stations.  It  seems  to  be  established  that  the  great  cyclones 
originating  within  the  tropics  rarely,  if  ever,  reach  any  coast  of  the 
United  States  without  such  indications  of  their  existence  and  of  their 
line  of  movement  as  well-managed  stations  among  these  islands  would 
detect  and  announce.  It  is  not  known  that  any  severe  storm  has  visited 
our  coast  south  of  Cape  Hatteras  during  the  past  summer  without  some 
premonition  from  this  quarter.  The  possibility  of  protection  will  be  in- 
creased and  extended  to  more  northern  coasts  whenever  telegraphic 
communication  can  be  had  with  the  Bermuda  Islands. 

It  was  found  necessary  to  suspend,  during  the  fiscal  year  ending  June 
30,  1876,  for  economic  reasons,  several  stations  which  had  before  been 
mHiutained  at  colleges,  scientific  institutions,  or  places  from  whjfch  it 
seemed  desirable  that  series  of  reports  shouhl  be  had.  These  reports  of 
observations,  while  forming  a  part  of  the  system  adopted  for  study  at 
this  office,  would  afford  a  basis  for  judging  of  the  climatology  and  of 
the  meteorological  facts  relating  to  the  interests  of  the  sections  in  which 
the  stations  had  been  established. 

They  were  some  of  them  also  located  in  States  which  had  no  other 
stations.  It  is  considered  but  just  that  as  each  State  contributes  its 
quota  t6  the  support  of  the  service  there  should  be  some  representation 
ot  the  service  in  every  State.  None  of  the  stations  abandoned  have 
been  reoccupied.  It  is  greatly  to  be  desired  that  the  separate  States 
should  so  arrange  that  series  of  observations,  including  the  tri-daily 
simultaneous  observations,  and  to  be  in  connection  with  the  duties  of 
this  office,  should  be  taken  at  the  county -town  of  each  county  in  each 
State.  A  plan  tor  the  arrangement  of  instruments,  now  nearly  completed 
at  this  office,  would  render  this  work  practicable. 

The  attention  of  the  office  has  continued  to  be  directed,  during  the 
past  year,  to  the  solution  of  the  very  difficult  question  as  to  the  best 
mode  by  which  to  compare,  for  the  purposes  of  the  necessary  daily  stud- 
ies, the  observations  of  meteoric  changes  taking  place  upon  the  Pacitio 
coast,  near  the  sea-level,  and  on  the  great  elevated  plateau  of  the  inte- 
rior, with  the  reports  ot  observations  had  on  the  eastern  slope  of  the 
Rocky  Mountains,  and  extended  to  the  Gulf  and  Atlantic  coasts  at  the 
sea-level.  The  plans  for  the  tri-daily  charts  for  use  in  the  stndy-rooia 
of  the  office  exhibit  a  progress  in  this  direction.  Jt  is  found  not  diffi- 
cult to  extend  some  of  these  charts  from  the  Pacific  to  the  Atlantic 
coasts  at  the  times  of  each  tri-daily  report,  with  the  lines  of  the  chart- 
ing in  so  far  accurate  as  to  afford  very  valuable  suggestions  iis  to  the- 
changes  approaching. 

The  forward  march  of  civilization  over  the  great  interior  plateau  west 
of  the  Mississii)pi,  each  year  renders  more  extended  observation  prac- 
ticable in  that  region. 

The  field  of  study  has  been  pushed  in  that  direction  as  rapidly  as  the 
means  at  the«disposal  of  the  office  have  permitted.  The  barometrical 
readings  made  in  this  region  still  lose  part  of  their  value  by  the  diffi- 
culty of  reduction  to  the  hypothetical  readings  at  sea-level.  There 
seems,  however,  no  longer  reason  to  apprehend  that  the  unreduced  read- 
ings cannot  be  utilized  for  purposes  to  which  the  reduced  only  have  beeu 
here  hitherto  applied.  It  is,  perhaps,  by  multiplying  stations  and  con- 
tinuing the  comparison  of  observations  had  at  them,  the  correct  solutions 
of  all  problems  wilt  be  most  rapidly  attained. 
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The  long-felt  need  of  carefully  studying  tbe  changes  going  on  npon 
this  plateaa,  and  with  the  insafficient  means  at  the  control  of  this  office, 
has  led  to  the  establishment,  since  the  date  of  the  last  annual  report,  of 
a  series  of  observations  had  at  what  are  known  as  ^'sun««et"  stations. 
Tbe  circular  (Paper  23)  sufficiently  describes  the  duties  of  the  employed 
observers  at  these  stations  and  the  character  of  the  report  to  be  had 
from  them.  The  observations  themselves  are  roughly  spectroscopic,  the 
sanaet  report  being  based  on  such  different  appearances  of  the  snu  and 
of  the  effects  produced  by  its  rays  as  are  causeid  by  their  passage  through 
differently  conditioned  atmospheric  media.  It  is  one  of  the  advantages 
that  the  necessary  observations  are  so  little  complicated  in  their  char- 
acter that  they  may  be  taken  at  and  reported  from  any  point  reached 
by  tbe  telegraphic  wires.  It  seems*  probable  that  a  simple  form  of  spec- 
troscope may  be  utilized  for  observations  of  tliis  sort.  Map  7  exhibits 
the  method  of  charting  the  sunset  reports.  These  reports  are  found  of 
value  in  often-recurring  instances  in  whicb  they  furnish  some  indication 
of  the  atmospheric  changes  in  progress  at  points  from  which  it  has  been 
impossible  to  obtain  the  full  report  of  observation. 

It  has  been  found  that  a  certain  accuracy  of  prediction  of  the  local 
changes  to  occur  within  a  period  of  twenty-four  hours  is  attainable  by 
the  local  observers,  the  sergeants  of  the  Signal  Service,  charged  with 
the  making  of  the  sunset  reports ;  these  sergeants  having  the  use  of 
instruments,  and  access  to  a  portion  of  the  data  which  pass  their  stations 
on  theirVay  to  this  office.  Tbis  accuracy  has  reacbed,  as  computed 
from  the  records  on  file,  a  maximum  percentage  of  eighty-three  for  the 
regions  west  of  the  Mississippi  Valley,  where  the  weather  conditions 
are  notably  constant,  and  one  of  eighty  per  cent,  for  the  regions  east  of 
the  western  bounds  of  that  valley.  Tbe  percentage  of  "doubtful"  re- 
])ort8  was  one  and  one  half  for  tbe  region  east  of  tbe  Mississippi  Val- 
ley, and  three  and  one-half  tor  the  region  west  of  it. 

There  appears  to  be  no  reason  that  any  intelligent  farmer,  supplied 
with  the  necevMsary  simple  instrument,  habituated  to  similar  observa- 
tions, and  furnished  with  data,  either  in  figures  or  condensed  by  charts, 
as  it  is  believed  they  readily  may  be  through  the  press,  should  fail  to 
attain  an  equal  accuracy. 

Tbe  usefulness  for  meteorological  purposes  of  the  sea-coast  stations  of 
the  Signal  Service,  in  connection  with  the  life-saving  service,  and  located 
at  the  life-saving  service  stations,  has  continued  to  be  demonstrated. 

As  explained  in  earlier  reports,  tbe  observations  taken  at  these  sta- 
tions have  the  advantage  of  being  taken  on  the  sea-coast  itself,  and 
from  positions  which  permit  the  condition  of  the  sea  swell  to  be  re- 
ported. The  stations  have  the  further  advantage  of  being  directly  con- 
nected with  this  officp  by  the  telegraphic  lines  under  its  control.  Rei>ort 
of  any  character  can  so  be  had  at  any  hour  they  may  be  called  for,  or 
signals  may  be  displayed  to  warn  of  danger. 

The  facilities  affoi^ed  by  these  lines  admit  of  conversations  even 
being  had,  as  they  frequently  are,  in  reference  to  meteorological  changes 
or  other  matters  of  interest,  as,  for  instance,  of  the  precautions  to  be 
taken  by  those  engaged  in  the  salvage  of  wrecked  ships,  or  other  action 
in  cases  of  shipwreck.  The  reports  of  observations  had  upon  the  sea- 
coast  itself,  or  upon  the  ocean-beach,  differ  frequently  and  markedly 
from  those  had  from  stations  farther  in  the  interior,  and  suggest  tbe 
approach  of  weather  conditions  whicb,  without  such  indications,  might 
either  have  escaped  attention,  or  could  not  have  been  observed  in  time. 

The  generalizations  had  from  tbe  reports  received  from  these  stations 
become  each  year  of  increasing  value  for  the  prediction  of  the  weather 
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conditions  to  be  expected  near  our  coasts.  The  reports  themselves,  pub- 
lished in  the  dail3' journals,  and  so  known  to  those  interested,  either  at 
the  several  ports  or  in  the  interior,  give  reliable  information  as  to  the 
circumstances  nnder  which  coastingvoyages  may  be  undertaken  or  are 
being  made.  The  benefits  to  follow  a  seacoast  service,  with  its  stations 
prepared  and  equipped  as  these  stations  show  one  may  be,  are  such  as 
cause  it  to  be  hoped  that  all  the  exposed  and  frequented  coasts  of  the 
United  Staces  may  early  have  the  advantage  of  such  protection. 

It  is  considered  to  have  been  demonstrated  that,  by  the  services  of 
single  sea-coast  stations,  there  has  been  saved,  at  different  times,  prop- 
erty amounting  in  value  to  uioie  than  the  cost  of  manning  and  main- 
taining all  the  stations  from  the  dates  at  which  they  were  first  put  in 
operation.  Improving  modes  of  communication  promise  as  possible  such 
close  connection  between  the  stations  that  it  seems  practicable  to  so 
arrange  that  there  need  be  no  points  \i\K>n  our  coasts  but  to  which  aid 
can  be  aluiont  immediately  summoned,  and  none  but  from  which  sum- 
mons for  aid  can  go.  if  need  be,  to  naval  stations,  ports,  or  cities.  The 
uses  to  follow  the  establishment  of  these  stations  are  yet  in  the  infancy 
of  their  development.  The  sad  instance  of  the  loss  of  the  United  States 
steamship  Hurou,  rei)orted  as  this  paper  goes  to  the  printer,  evidences 
their  usefulness  and  that  it  is  a  duty  to  increase  their  number. 

The  stations  on  the  telegraphic  lines,  constructed  in  pursuance  of  acts 
of  Congress  in  the  Southwest  and  on  the  Indian  and  Mexican  frontiers, 
and  for  the  purpose  of  connecting  military  )>osts  and  stations,  serve  better 
each  year  the  ends  for  which,  in  part,  the  lines  were  at  first  recomm'ended 
— that  of  extending  the  fields  of  meteorological  research  over  regions  so 
sparsely  settled  as  to  be  almost  beyoml  the  limits  of  civilization. 

They  have  made  possible  the  daily  receipt  of  meteorological  data  from 
regions  in  which  the  collection  of  them  had  been  before  considered  so 
impracticable  as  to  have  been  hardly  contemplated,  and  they  have  fur- 
nished tor  the  office  a  daily  knowledge  of  the  atmospheric  conditions 
existing  along  the  whole  course  of  the  wires.  The  value  of  these  re- 
ports, completing  as  they  do  the  southern  line  of  the  whole  system  of 
re[)orts  established  for  the  territory  ot  the  United  States,  and  which, 
without  them,  could  not  have  been  completed,  is  very  great.  The  lines 
make  practicable  also  the  receipt  at  the  regular  telegraphic  stations  of 
reports  from  points  in  the  interior  of  the  country  near  them  which  has 
been  but  recently  explored,  and  from  which  every  reported  observatiou 
is  valuable.  The  sooner  a  line,  to  be  similarly  constructed  and  managed, 
is  extended  along  our  northern  frontier,  from  stations  in  JSorth western 
Oregon  eastward  to  the  station  at  Bismarck,  the  better  for  the  interests 
of  the  service  and  for  the  protection  and  development  of  that  portion  of 
our  territory.  The  events  of  the  past  summer  have  illustrated  the  uses 
of  such  a  line  which  would  have  important  influence  in  Indian  wars. 

Reports  from  the  eastern  Mexican  coast  (the  western  coast  of  the 
Mexican  Gulf)  are  still  to  be  desired  for  the  proper  protection  of  the 
shipping  in  the  Gulf  and  of  the  Gulf  coasts  of  the  United  States.  Cy- 
clones moving  over  the  West  Indies,  and  thence  pursuing  a  course  over 
the  Gulf  of  Mexico,  would  doubtless  often  manifest  themselves  on  or 
near  the  coast  of  Mexico  in  time  to  permit  warnings  to  be  thence  given 
to  our  own.  The  regularity  of  the  telegraphic  communication  now  had 
over  the  government  lines  upon  the  Mexican  frontier  and  in  the  State 
of  Texas  has  established  the  fact  that  reports  collected  in  Mexico *alouj( 
or  near  the  Mexican  coasts,  and  transmitted  over  wires  working  with 
fair  success,  could  be  concentrated  at  this  office  with  sufficient  rapidity. 
The  notices  tor  the  display  of  cautionary  signals  could  reach  Mexicau 
ports  as  well  as  our  own. 
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The  proposition  adopted  at  the  congress  of  persons  charged  with 
DieteoTological  duties,  assembled  at  Vienna  in  1873,  and  to  the  effect 
that  it  is  desirable,  with  a  view  to  their  exchange,  that  at  least  one 
QDiforin  observation,  of  such  character  as  to  be  suited  for  the  prepara- 
tion of  synoptic  charts,  be  Uiken  and  recorded  daily  and  simultaneously 
at  as  many  stations  as  practicable  throughout  the  world,  has  continued 
to  have  practical  effect. 

By  authority  of  the  War  Department,  and  with  the  courteous  cooper- 
ation  of  scientists  and  chiefs  of  meteorological  services  representing 
the  different  countries,  a  record  of  observations,  taken  daily  snmulta- 
ueonsly  with  the  observations  taken  throughout  the  United  States  and 
the  adjacent  islands,  is  exchanged  semi-monthly.  These  reports  are  to 
cover  the  territorial  extent  of  Algiers,  Austria,  Belgium,  Great  Britain, 
Central  America,  Denmark,  France,  Germany,  Greece,  East  Indies, 
Italy,  Japan,  Mexico,  The  Netherlands,  Norway,  Portugal,  Russia, 
Spain,  Sweden,  Switzerland,  Turkey,  British  North  America,  the  United 
States,  the  Azores,  the  Bermudas,  the  Aleutian  Islands,  Sandwich 
Islands,  West  Indies,  and  South  America. 

The  daily  issue  of  a  printed  bulletin,  exhibiting  these  international 
simaitaneous  reports,  commenced  at  this  office  in  1875,  has  been  since 
maintained.  A  copy  of  this  bulletin  is  furnished  each  cooperating  ob- 
server. The  results  to  be  had  from  the  reports  thus  collated  are  con- 
sideied  to  be  of  especial  importance.  The  l^ulletin  combines,  for  the 
first  time  of  which  there  is  record,  the  labors  of  the  nations  in  a  work 
of  this  kind  for  their  mutual  benefit.  There  is  needed  only  the  assist- 
ance to  be  had  from  the  naval  forces  of  the  different  powers,  that  of  the 
Navy  of  the  United  States  being,  as  heretofore  related,  already  given, 
to  extend  the  plan  of  report  upon  the  seas;  to  bring  within  the  scope 
of  study  observations  sufficiently  numerous  and  extending  around  the 
northern  hemisphere.  This  assistance  is  understood  to  be  already  prom- 
ised by  some  of  the  greatest  naval  powers. 

In  this  connection  the  office  has  to  acknowledge  the  cordial  and  valu- 
able CO  operation  of  the  meteorological  services  of  the  different  coun- 
tries, represented  as  follows: 

Algiers,  by  General  Teissier,  commandant  superior  dn  g^nie;  Austria, 
by  Prof.  Dr.  Julius  Hann,  director  of  the  Imperial  and  iioyal  Central 
Meteorological  institute  at  Vienna;  Belgium,  by  J.  O.  Houzeau,  director 
of  the  Royal  Observatory  at  Brussels;  Great  Britain,  by  Mr.  Robert  H. 
Scott,  director  of  the  Meteorological  Office,  London,  Alexander  Buchan, 
9t*cretary  of  the  Scottish  Meteorological  Society,  Edinburgh,  and  the  re- 
spective observers;  Gosta  Rica,  by  Senor  Federico  Maison, director  of  the 
Central  OfRce  of  Statistics  and  Meteorology;  Denmark,  by  Gapt.  N. 
Hoffmeyer,  director  of  the  Royal  Danish  Meteorological  Institute  at 
Co[)enhagen  ;  France,  by  U.  J.  Le  Verrier,  director  of  the  Paris  Observ- 
atory, and  the  respective  observers;  Germany,  by  Prof.  Dr.  Geo.  Neu- 
mayer,  director  of  the  German  Naval  Observatory,  Hamburg;  Greece, 
by  Pro£  Dr.  J.  F.  Julius  Schmidt,  director  of  the  Royal  Observatory  at 
Athens ;  India,  by  H.  F.  Blanford,  meteorological  reporter  to  the  Gov- 
ernment of  India;  Italy,  by  the  minister  of  agriculture,  industry,  and 
commerce,  and  the  respective  observers ;  Japan,  by  the  Imperial  Uni- 
versity of  Tokei,  Japan  ;  Mexico,  by  Senor  Mariano  Barcena,  director  of 
the  Central  Meteorological  Observatory  in  the  city  of  Mexico ;  the  Neth- 
erlands, by  Prof.  Buys  Ballot,  director  of  the"  Royal  Meteorological 
lostitute  of  The  Netherlands  at  Utrecht;  Norway,  by  Prof.  H.  Mohn, 
director  of  the  Royal  Norwegian  Meteorological  Institute  at  Ghristiania  ; 
Portugal,  by  J.  C.  de  Brito  Capello,  director  of  the  Meteorological  Ob- 
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servatory  of  the  Infante  Don  Laiz  at  Lisbon  ;  Bassia,  by  Prof.  H.  Wild, 
director  of  the  Imperial  Central  Physical  Observatory  of  Russia  at  St. 
Petersburg ;  Spain,  by  Antonio  A^uilar,  director  of  the  Royal  Observ- 
atory at  Madrid,  and  ot  Don  Oecilio  Pujazon,  captain  royal  navy, 
director  of  the  Naval  Observatory  at  San  Fernando;  Sweden,  by  Prof. 
R.  Rubenson,  director  of  the  Royal  Swedish  Meteorological  Institute  at 
Stockholm,  and  of  Dr.  H.  H.  Hildebrandsson,  chief  of  the  meteorological 
division  of  the  Upsala  Observatory.;  Switzerland,  by  Prof.  R.  Wolf, 
director  of  the  observatory  at  Zurich,  and  of  Prof.  E.  Plantamonr, 
director  of  the  observatory  atOeneva;  Turkey,  by  A.  Coumbary,  etfendi, 
director  of  the  Central  Observatory  at  Constantinople,  and  of  Prof.  O. 
V.  A.  Van  Dyck,  superintendent  of  the  Lee  Observatory  at  Beirut; 
Canada,  by  Prof.  6.  T.  Kingston,  director  of  the  Magnetic  Observatory 
at  Toronto,  and  superintendent  of  the  Meteorological  Office  of  the  Do- 
minion of  Canada ;  and  by  individual  observers  at  other  points. 

A  number  ot  observations  taken  on  vessels  at  sea  to  complement  the 
synchronous  reports  of  the  ser\ice,  and  at  the  request  of  the  depart- 
ment, have  been  received  on  the  form  provided  for  the  purpose,  paper 
24.  Their  utility  is  evident  in  the  study  of  storms  approaching  oar 
coasts  or  which  endanger  vessels  sailing  from  our  ports. 

The  co-operation  of  the  Xavy  of  the  United  States  in  the  taking  of 
observations  simultaneously  with  the  system  adopted  at  this  of&ce, 
wherever  there  are  naval.vessels  of  the  United  States,  as  assured*  by 
the  general  order  of  the  Secretary  of  the  Navy,  dated  December  25, 
1876,  has  largely  increased  the  data  of  this  class.  This  co  operation 
has  been  skillfully  rendered  by  the  Navy  Department,  and  the  United 
States  Navy,  through  Commodore  Daniel  Ammen,  U.  S.  N.,  Chief  of  the 
Bureau  of  Navigation. 

The  people  ot  the  United  States  are  thus  the  first  nation  whose  Army 
and  Navy  co-operate,  as  all  armies  and  navies  should,  under  official 
orders,  in  the  taking  of  simultaneous  observations  wherever  the  forces 
may  be. 

In  view  of  the  hoped-for  extension  of  the  system  of  simultaneous  re- 
ports to  be  made  at  sea  by  the  vessels  of  the  naval  and  commercial 
marines  of  other  nations,  carefully  tested  barometers  of  the  best  make 
have  been  prepared,  to  be  located  as  standards  at  the  ports  of  New- 
York  and  San  Francisco.  These  instruments  are  for  the  purpose  of  afiford- 
ing  opportunity  for  the  comparison  of  the  barometers  carried  on  the 
vessels  of  any  marine. 

The  offices  of  the  Signal  Service  at  the  dififerent  cities  and  ports  of  the 
United  States  and  upon  the  sea-const  offer  every  facility  and  aid  in  their 
power  to  the  vessels  of  any  nation. 

With  the  plans  for  charting  now  testing  at  this  office,  and  with  the 
reports  now  received  here,  it  appears  that  the  meteoric  changes  occur- 
ring over  a  great  portion  of  the  continents  north  of  the  equator  can  be 
charted  with  an  approximate  accuracy  sufficient  to  permit  careful  and 
valuable  study.  This  charting,  to  be  of  the  best  attainable  value,  must 
be  su)>plemeuted  from  the  records  of  observations  had  on  the  seas.  A, 
ship  at  sea  becomes  one  of  the  best  of  stations  for  a  simultaneous  sys- 
tem. The  value  of  the  record  is  enhanced  by  the  change  of  the  ship's 
location  occurring  within  each  period  of  twenty-four  hours.  There  i«i 
no  sea-going  vessel  but  which  carries  hnman  life,  and  each  ought  to 
carry  by  compulsion,  if  need  be,  meteorological  instruments.  The  small- 
est craft,  in  caring  for  its  own  safety,  muy  use  them  enough  to  add  to 
the  value  of  the  most  extensive  record.  There  is  no  nation  without 
interest  in  the  work,  proposed  to  be  based  upon  exchanged  simultaneous 
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reports,  and  none  bas  hitherto  hesitated  when  the  subject  has  been  prop- 
erly presented  to  aid  in  a  duty  which,  so  easily  done  as  to  reqnire  very 
little  effort  on  the  part  of  any  one  person,  bas  for  its  object  a  good  to 
mankind.  The  work  cannot,  from  its  nature,  be  for. the  selfish  good  of 
any  section. 

A  number  of  the  great  steamship  companies,  foreign  and  domestic, 
operating  the  principal  commercial  sea-routes,  have  promised  and  will 
give  their  powerful  influence  and  aid. 

The  United  StiUes  bear  in  the  cases  of  all  maritime  observers  co-oper- 
ating  in  this  system  all  expenses  for  forms,  postages,  &c.,  when  so  de- 
sired, and  not  infrequently,  and  when  necessary,  loan  the  required  instru- 
ments. 

The  number  of  observations  made  daily  on  separate  vessels  at  sea  is 
seventy-nine.    (Paper  15.) 

Research  has  already  gone  far  enough  to  indicate  the  paths  by  which, 
if  it  cannot  be  directly  predicteil,  it  can  at  least  be  studied  to  learn  what 
sequences  to  follow  conditions  reported  on  or  near  the  eastern  coasts  of 
Asia,  or  on  the  Pacific,  will  be  found  on  our  own  western  coasts. 

Similar  studies  will  have  reference  to  our  own  southern  and  eastern 
coasts,  and  to  the  western  coasts  of  the  European  continent. 

The  establishment  of  permanent  ocean  stations  in  lines  traversing  the 
oceans  over  or  near  the  telegraphic  cables,  and  in  telegraphic  commu- 
nication with  either  continent,  is  not  considered  impracticable. 

There  has  been  no  year  which  has  given  greater  reason  to  hope  that  a 
progress  has  been  made,  which  will  eliminate  from  the  study  of  prac- 
tical international  meteorology  some  of  the  greatest  difficulties  hitherto 
euconntered. 

There  are  grounds  to  hope  also  that  the  atmospheric  conditions  and 
changes  of  condition  can  be  charted  with  sufficient  accuracy  over  any 
extent  of  the  earth's  surface.  If  the  hope  has  fruition,  meteorological 
barriers  will  as  against  study  practically  cease  to  exist. 

A  copy  of  the  international  bulletin  herewith  (Paper  25)  exhibits  the 
character  of  the  international  reports,  and  that  of  the  information  had 
from  each  station.  The  chart  accompanying  this  paper  shows  as  nearly 
as  is  practicable  the  location  of  the  stations,  and  foreshadows  the  duties 
the  reports  had  from  them  ^111  make  practicable;  the  number  of  stations 
reporting  increases. 

While  the  stations  are  crowded  in  some  localities,  each  is  useful — 
each  serving  to  check  the  work  of  the  others,  and  each  aiding  to  close 
the  gaps  the  failure  of  other  stations  might  sometimes  cause.  The  work 
is  not  likely  to  be  abandoned  by  those  in  the  different  countries  who 
have  taken  part  in  establishing  it,  and  who  share  its  benetits.  If  it 
nerved  no  other  purpose  than  to  maintain  the  pleasant  co-operation  of 
those  charged  with  the  meteorological  duties  of  the  different  countries, 
it  would  be  of  value.  It  is  hoped  that  by  systems  of  observations  thus 
extensive,  generalizations  may  be  had  to  permit  the  announcement  of 
approaching  meteoric  changes  for  periods  longer  in  advance  than  have 
been  hitherto  practicable. 

The  average  number  of  daily  simultaneous  observations  now  made  in 
foreign  countries  is  two  hundred  and  ninety-three.  The  total  number 
of  stations  from  which  reports  are  entered  in  the  bulletin  regularly  is 
four  hundred  and  sixty-three.  The  co-operation  of  the  different  nations 
secured  by  this  plan  of  exchange  as  al»ove  dei^cribed  renders  the  a<ldi- 
tional  cost  to  the  United  States  of  the  grand  system  of  reports  it  makes 
possible  but  little  more  than  that  of  the  cost  of  the  preparation,  paper, 
aud  binding  of  the  International  Bulletin,  a  cost  which  would  have  to 
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be  met  in  groat  part  for  the  proper  preservation  of  the  records  them- 
selves, even  if  the  bulletin  was  not  distributed. 

In  connection  with  these  reports  the  time  closely  approaches  in  which, 
with  the  existing  jextension,  they  can  be  made  very  valuable  for  the 
studies  of  international  meteorology.  The  specimen  charts  herewith 
(Map  2)  ot  the  observations  of  this  class,  charted  lor  the  fifteen  consecu- 
tive days,  commencing  January  1, 1877,  illustrate  the  graphic  work  the 
data  collated  on  the  International  Bulletin  already  makes  practicable. 
The  suggestions  charts  of  this  nature  offer  as  to  meteoric  changes,  their 
succession  and  sequences,  anywhere  occuriing,  are  valuable. 

The  total  number  of  daily  re)>orts  of  ail  kinds  now  received  and  filed 
at  the  office  of  the  Chief  8ignal-Offi(;er  is  as  follows:  Number  of  daily 
service  telegraphic  reports,  474;  number  of  international  daily  simulta- 
neous reports,  317;  number  of  reports  from  voluntary  observers,  379 ; 
number  of  reports  received  from  the  Medical  Corps  of  the  ArD)y,  119; 
nnml)er  of  reports  received  from  United  States  naval  observers,  62; 
making  a  total  of  1,351  reports  received  regulaily  for  discussion.  (Pa- 
pers 13  and  14.) 

The  daily  ofiicial  deductions  or  forecasts  issuing  from  the  office  of  the 
Chief  Signal-Officer,  and  constituting  the  tri-daily  ^^  Synopses  and  Indi- 
cations," as  they  are  styled,  and  the  especial  deductions,  in  pursuance  of 
which  the  orders  for  the  display  of  cautionary  signals  at  stations  are 
given  when  necessary,  are  based  upon  the  regular  reports  of  the  service- 
stations  of  observation,  transmitted  tri-daily  to  this  office  by  telegraph, 
after  passing  over  a  system  of  telegraphic  circuits,  so  arranged  as  to  at 
once  concentrate  the  reports  at  this  office,  and  to  distribute,  in  doing  so, 
certain  numbers  of  them  at  designated  cities  and  stations.  Especial  re- 
ports are  demanded  from  any  station,  or  number  of  stations,  whenever 
a<lditioual  information  is  required  as  to  impending  disturbances.  The 
Synopses  are  those  of  the  meteoric  conditions  existing  over  and  near 
the  United  States  for  each  period  of  twenty-four  hours,  terminating  at 
the  hour  for  each  general  report.  The  Indications  are  announcomeuts 
of  the  changes,  consitlered  from  the  study  of  the  charts,  in  connection 
with  such  rules  and  generalizations  as  the  experience  ot  this  office  and  the 
study  of  meteorologists  seem  to  havedetermined  to  be  indicated  as  to  hap- 
pen within  the  twenty-four  hours  then  next  ensuing.  The  study  for  each 
issue  requires  the  draughting  and  examination  of  eight  charts,  these 
charts  exhibiting  chartograpbically  the  data  furnished  by  the  simulta- 
neous reports  of  the  stations  heretofore  referred  to,  and  located  in  the 
United  States,  on  the  Atlantic  and  Pacific  coasts  of  the  Gulf  of  Mexico 
and  of  the  lakes,  and  in  the  Western  interior,  and  in  the  Dominion  of 
Canada,  i^ova  Scotia,  New  Foundland,  New  Brunswick,  and  the  West 
India  Islands.  These  charts  are  as  follows:  (a)  A  chart  of  barometrio 
])re8sures  reduced  to  the  temperature  of  freezing  and  sea-level;  of  tempera- 
tuiesaudof  windh,  together  with  the  wind  directions, and  the  velocities 
at  the  different  stations;  the  amount,  but  not  the  nature,  of  the  cloud 
formations  at  the  different  stations  ;  the  character  of  the  precipitation, 
if  any,  occurring  at  the  time  of  the  report,  and  the  amount  of  the  pre- 
cipitation, if  any,  since  the  time  of  the  last  preceding  report.  This 
chart  exhibits  barometric  pressures  and  the  temperatures  noted  at  sta- 
tions in  their  relations  to  districts  of  territory  and  to  each  other,  by  a 
system  of  isobaric  and  isothermal  lines  inscribed.  The  isobars  are 
charted  for  inches  and  tenths  of  inches  of  barometric  pressure ;  the  iso- 
thermals  for  temperatures  represented  by  the  difiterent  multiples  of 
IQo.  The  wind  directions  are  shown  by  arrows  at  the  different  stations. 
(Map  4.)  (b)  A  chart  of  the  relative   humidities  appearing   to   exist 
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over  territorial  districts,  with  the  temperatnres  at  the  different  stations 
in  relation  to  districts  and  to  each  other.    This  chart  of  humidities  en- 
ables studies  to  be  made  in  reference  to  territorial  sections,  the  difficul- 
ties attending  the  study  of  observations  of  this  character  being  obviated 
to  a  very  considerable  extent  by  the  inter-correction  of  stations  among 
themselves  and  by  the  great  extent  of  the  regions  over  which  the  readings 
are  made  simultaneously.    In  fields  so  great  purely  local  conditions  in 
part  disappear,  or  aflFect  very  slightly  the  general  result.    This  chart 
contains  also  the  character  and  amount  of  the  lower  clouds,  and  the 
character,  amount,  and  direction  of  motion  of  the  upper  clouds,  when 
these  are  visible.    On  this  chart  are  traced  lines  of  equal  relative  humidit.v, 
and  isothermals  are  also  drawn,  and  described  in  chart  a.    (Map  5.) 
(c)  A  chart  of  the  cloud-conditions  prevailing  over  the  United  States, 
in  which  the  character  of  the  different  varieties  of  clouds  and  their 
amount,  as  viewed  from  each  station,  are  represented  grapliically  by 
appropriate  symbols.    On  this  chart  also  appears  the  \ceather  as  re- 
l»orted  at  each  station  at  the  time  of  each  report  by  symbols,  the  station 
at  wbich-rain  has  fallen  since  the  preceding  report,  as  well  as  the  direc- 
tion of  movement  of  the  upper  and  lower  clouds,  and  on  it  each  morn- 
iuff  there  are  entered  the  minimum  temperatures  noted  during  the  pre- 
ceding night  at  the  separate  stations,  at  the  local  times  synchronous 
with  the  hour  of  11  p.  m.,  Washington  mean  time,  and  lines  of  minimum 
temperatures  are  traced  to  exhibit  these  temperatures  in  relation  to  dis- 
tricts of  territory.    On  this  map  are  entered  also  the  maximum  veloci- 
ties of  the  wind  at  particular  stations  when  required  to  be  specially  re- 
jK)rt*»d  in  the  intervals  between  the  hours  of  regular  report.    The  cloud- 
areas  appearing  on  this  map  are  surrounded  by  an  outline  charted  to 
enable  the  extent  and  probable  movement  of  these  areas  to  be  considered. 
There  also  appears  on  the  co[)y  of  this  chart,  made  at  the  hour  of  the 
midnight  report,  the  appearance  of  the  sunset  at  each  station,  as  re- 
ported by  the  observer  at  that  station,  and  as  considered  by  him  to  in- 
dicate, when  taken  in  connection  with  the  appearance  of  the  western 
^ky  at  sunset,  the  character  of  the  weather  to  be  anticipated  at  that  sta- 
tion for  the   twenty-four  hours   then  next  ensuing.     (Map  6.)  (ft)  A 
chart  of  variations  of  barometric  pressures  corrected  for  temperature 
and  replaced  to  the  hypothetical  reading  at  sea-level.    This  chart  ex- 
hibits the  barometric  pressures  at  the  different  stations,  correcte<l  for 
temperature  and  elevation.    There  are  shown  upon  it  the  changes  that 
have  tjiken  place  in  the  pressures,  so  corrected,  within  the  periods  of 
eight  and  of  twenty-four  hours  preceding  the  hours  of  reports  at  the 
(iitferent  stations,  and  lines  of  "  no  variation"  are  traced  to  indicate  the 
hnes  along  which  the  barometric  piTSSure  has  remained  without  change 
f)r  these  periods  of  eight  and  tweuty  four  hours,  respectively.     Lines 
are  also  charted,  exhilutiug  those  along  which  the  barometric  pressures 
have  increased,  with  other  lines  exhibiting  them,  along  which  the  baro- 
metric pressures  have  dimirii.shed  <luring  the  same  period  of  time,  a  sepa- 
rate line  being  drawn  for  each  one-tenth  of  an  inch  of  increase  of  baromet- 
ric pressure,  and  a  separate  line  being  drawn  for  each  one-tenth  of  an 
inch  of  diminution  of  barometric  pressure.    This  chart  displays,  at  a 
glance,  the  nature  and  extent  of  the  barometric  changes  taking  place 
over  the  districts  covered  by  the  maps  of  this  office.    Map  7.    {e) 
A  chart  of  actual    barometric   variations.     This  chart  exhibits  the 
observed  readings  of  the  barometer  at  different  stations,  corrected  for 
iimtrumental  error  [variation  from  the'  standard  at  Washington]  and 
lor  temperature  the  mercury  reduceil  to  the  temperature  of  freezing, 
but  not  reduced  to  the  hypothetical  readings  at  sea-level.     In  this 


122  REPORT  OF  THE   CHIEF   SIGNAL-OFFICER. 

office,  observed  readings  so  treated  are  known  as  the  ^'actual  read- 
Dgs."  Ou  this  chart  are  traced  lines  of  ^^no  variation,"  showing  the 
lines  along  which  no  change  in  actual  pressure  has  occurred  for  the 
periods  of  eight  and  twenty-four  hours,  respctively,  precedinjj  the  hours 
of  report,  and  also  lines  showing  the  lines  of  rises  or  falls  of  the  actual 
readings  of  the  barometer  for  each  one-tenth  of  an  inch  and  for  the  same 
respective  periods.  This  chart  is  valuable  as  exhioitiug  the  nature  and 
extent  of  actual  barometric  pressures,  and  the  changes  of  such  pres- 
sures, taking  place  at  the  different  stations,  and  over  the  different  terri- 
torial districts.  Map  8.  (/)  A  chartof  dew-point  variations.  On  this 
chart  there  are  entered  the  values  of  the  changes  of  the  dew-point  at  the 
several  stations  for  the  periods  of  eight  and  twenty-four  hours,  preceding 
the  hours  of  report;  there  are  traced  also  lines  along  which  there  has 
been  *'uo  variation"  In  dew-point  during  such  periods  respectively, 
and  lines  showing  the  rises  and  falls  for  each  five  degrees  in  dew-point 
for  the  same  periods.  Map  9.  (g)  A  chart  of  dew-points,  vapor-ten- 
sions, and  actual  humidity.  On  this  chart  are  entered  the  values  of  the 
dew-point  at  the  different  stations,  and  lines  of  equal  dew-point  are 
traced  for  each  ten  degrees'  difference  of  the  dew-point  readings.  At  the 
extremities  of  these  lines  are  noted  the  values  of  vapor-tensions  and 
actual  humidity,  corresponding  to  the  given  dew-point  lines.  The  exam- 
ination of  the  charts/ and  (/enables  the bygrometric condition  of  the  air 
and  the  changes  in  such  conditions  which  have  occurred  within  the  pe- 
riods of  eight  and  twenty  four  hours,  respectively,  to  be  considered  in  so 
far  as  these  are  indicated  by  the  wet  and  dry  bulb  psychrometers  at  tbe 
different  stations.  Map  10.  {h)  A  chart  of  normal  pressures  and 
variations  from  normal  pressures  for  each  eight  hours.  There  have  been 
computed  during  the  past  year,  at  this  office,  tbe  mean  of  the  observed 
pressures  recorded  at  each  station,  at  each  of  the  hours  at  which 
observations  are  made  at  that  station,  for  tbe  regular  simultaneous  tel- 
egraphic reports  for  each  monthly  period.  The  series  of  observations 
used  in  computing  these  means  has  been  for  as  many  years  as  was  pos- 
sible at  each  station.  These  mean  pressures  are  the  mean  pressures  com- 
puted from  the  actual  readings  bad  at  each  station,  at  the  habitual  hour 
of  observation,  for  each  of  the  tri-daily  full  telegraphic  reports  required 
to  be  made  from  that  station,  and  obtained,  as  explained  above,  by 
reducing  the  readings  then  made  to  a  uuif<)rm  temperature — freezing — 
and  correcting  for  instrumental  error  (variation  from  the  standard)  only. 
Mean  pressures  so  obtained  are  styled,  in  this  office,  'Miormal  pressures" 
for  the  station,  for  its  local  hour  of  the  report  and  for  the  month.  Oa 
this  oliart  is  entered  at  each  station,  with  the  symbol  -f  or  — ,  the  value 
by  which  the  actual  reading  reported  from  that  station  at  the  hour  of 
any  report  is  above  or  below  the  '*  normal  pressure"  for  that  station  for 
the  hour  of  that  telegraphic  report  and  for  that  month.  These  devia- 
tions from  such  normal  pressures  may  be  styled  "departures"  from  the 
norm>il  pressure;  the  Cdrnpiirison  of  these  '*  departures"  for  each  period 
of  eight  hours  shows  what  changes  have  takin  place  in  the  atmospheric 
pressure  at  the  different  stations,  in  each  period  of  eight  hours,  after  elimi- 
nating the  horary  variations  of  pressure.  Ou  the  chart  are. tracked  lines 
of  no  variation"  in  normal  pressures,  beiug  the  lines  along  which  the 
pressures  areat  the  time  practically  normal,  an<l  also  lines  of  ''departure" 
from  the  normal  pressure  for  each  one-tenth  of  an  inch  of  mercury,  by 
which  the  actual  readings  as  reported  are  foun<l  to  be  above  or  below 
the  computed  normal.  Such  lines  are  traced  for  each  period  of  eight 
and  of  twenty-four  hours.  This  method  of  noting  barometric  pressures 
enables  those  taken  and  reported  simultaneously  Irom  any  number  of 
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different  stations  to  be  considered  for  purposes  of  study  in  relation  to 
each  other  without  reference  in  each  case  to  the  local  questions  of  alti- 
tade,  horary  variations  of  pressure,  or  other  disturbing  causes  at  the 
places  at  which  they  may  be  taken.    (Map  11.) 

The  number  of  separate  graphic  chartings  made  and  examined  in  the 
8tudyroom,  for  the  purposes  of  the  daily  studies  of  the  office,  during  the 
year  ending  June  30^  1877,  has  been  four  thousand  four  hundred  and 
seventy. 

The  charts  prepared  for  the  issues  of  the  monthly  review,  and  exhib- 
iting each  the  data  received  for  the  month,  and  discussed  for  the  month, 
have  been  three  for  each  month,  a  total  of  thirty-six  for  the  year. 

The  data  thus  accumulating  on  the  files  of  this  office  have  afforded 
scope  for  generalizations  diiiering  from  and  perhaps  more  extensive 
than  any  before  had,  in  number,  by  any  one  nation. 

The  number  of  reports  received  daily  and  unceasingly  have  necessi- 
tated a  constant  labor  to  keep  up,  in  the  discussion  of  them,  and  in  the 
record  of  the  results  of  that  discussion,  to  the  dates  at  which  the  reports 
are  recorded,  in  order  to  prevent  an  accumulation  which,  by  its  mass, 
iDight  lessen  their  usefulness.  The  published  daily  study-charts  of  the 
office,  and  the  monthly  review,  with  its  charts  of  generalizations,  are 
examples  of  this  work — the  study-charts  exhibiting  a  study  of  the  data 
telegraphically  received  on  each  ds^y;  the  monthly  review  combining 
the  results  had  from  these  data  and  those  received  from  other  sources 
for  each  mouth  duriug  the  year.  It  has  been  thus  in  the  power  of  the 
office  to  lay  before  scientists  and  the  public,  at  the  close  of  each  day,  if 
necessary,  and  at  the  close  of  each  month,  and  of  each  year,  a  summary 
for  the  periods  then  terminating.  The  labor  of  referring  to  the  individual 
records  in  figures,  which,  after  a  time,  becomes  almost  impracticable,  is 
thus  rendered  unnecessary  on  the  part  of  those  who  receive  these  papers. 
The  charts  of  the  average  direction  and  velocity  of  movement  of  areas 
of  low  barometer ;  charts  of  the  average  barometric  pressures  at  the 
hours  of  tri-daily  report;  charts  of  wind-direction  found  most  frequent 
at  the  different  stations  before  raiu-fall;  charts  of  rain-frequencies  for 
the  different  months,  are  examples  of  other  studies  of  generalization. 
Studies  of  this  character,  and  incidental  to  those  which  have  in  view  the 
pre-aunoancement  of  storms  or  other  meteoric  changes,  furnish  results 
valuable  for  practical  uses. 

Information  of  this  character  has  been  so  freely  and  so  widely  fur- 
nished that  it  is  not  always  considered  that  by  no  other  nation  is  infor- 
mation of  a  similar  character  furnished  to  nearly  a  similar  extent,  and 
that  seven  years  ago  it  had  not  been  contemplated  in  the  United  States 
as  possible  to  furnish  it  at  all. 

It  is  by  studies  of  this  kind,  and  in  this  great  field  of  lesearch,  that  the 
hoped-for  rules,  each  of  whicu  is  to  add  its  aid  in  the  effort  to  attain 
precision  of  forecast  and  foreknowledge  of  climatology  for  the  United 
States,  are  to  be  elaborated.  It  is  by  such  rules  and  such  knowledge, 
slowly,  but  each  year  improving,  the  widest  benefits  of  the  service  are 
to  be  soagbt.  These  will  follow  the  practical  use,  by  the  people  them- 
selves, of  the  information  gained  through  it,  either  in  their  attempts  to 
have  foreknowledge  of  coming  changes  from  the  study  of  their  own 
instruments,  or  by  supplementing  that  study  by  reference  to  the  daily - 
published  bulletins  and  reports  of  this  office.  There  is  hardly  a  class  of 
the  people,  or  an  industry  they  ))ractice,  but  to  which  good  may,  in  this 
way,  and  from  such  studies,  result.  Enough  has  already  been  done  to 
prove  that  it  is  possible. 
The  policy  pursued  by  the  office  of  diffusing  as  widely  as  possible,  and 
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in  condensed  form,  the  inforroittioD  in  its  possession,  and  that  of  extend- 
ing the  scope  of  its  observations,  enables  it  to  benefit,  in  studies  like 
these,  by  the  labors  of  students  everywhere.  The  results  returned  to  it 
in  the  able  suggestions  made  by  distinguished  scholars  who  have  received 
its  publications,  and  based  upon  deductions  had  from  the  charts  and 
data  so  furnished,  aid  in  forming  the  rules  on  which  its  duties  rest 
The  list  of  correspondents  to  whom  the  publications  of  the  office  are  fur- 
nished contains  the  names  of  many  of  the  leading  scholars  and  scientific 
men  in  different  parts  of  the  world.  The  instances  are  not  infrequent 
in  which  the  most  interesting  papers  upon  the  subject  of  meteorology, 
read  before  the  most  distinguished  and  learned  societies  in  the  United 
States,  have  rested  for  their  value  aimoNt  wholly  upon  studies  of  the 
data  of  observations  and  the  charts  prepared  at,  and  furnished  from, 
this  office. 

The  search  for  generalizations  or  the  support  of  theories  becomes  com- 
paratively easy  when  the  material  is  furnished  inelaborated  form,  requir- 
ing littlfi  more  than  collation  for  either. 

The  Synopses  and  Indications  have  been  furnished  for  the  press  at  the 
regular  hours,  1  o'clock  a.  m.,  10.30  a.  m.,  and  7.30  p.  m., daily,  and  under 
the  same  rules  as  in  preceding  years.  There  has  been  no  failure  in  the 
delivery  of  any  report  during  the  year.  The  total  number  of  statements 
thus  issued  for  publication  has  been  one  thousand  and  ninety-five.  These 
have  been  telegraphed  at  the  moment  of  their  issue  to  the  principal 
c  t^es,  and  have  appeared  in  some  form  in  almost  every  journal  in  the 
United  States.^  A  carelul  analysis  of  these  statements  of  the  office, 
made  for  the  year  terminating  June  30, 1877,  and  a  comparison  with  the 
meteoric  conditions  afterward  occurring  within  the  twenty-four  hours 
next  ensuing,  and  within  the  district  lo  which  each  forecast  has  had 
reference,  has  given  an  average  of  eighty -six  and  sixteen  per  cent,  as 
verified. 

The  percentage  of  verifications  for  each  district  and  for  each  month 
of  the  year  is  given  in  the  tbllowing  table.  Keference  is  had  to  the 
district  map: 

Percentage  of  verifications  of  Indications  for  each  month  of  iht  year  ending  June  30,  1877. 


DistricU. 


New  England 

liiddlt)  States 

SoQtb  AtlADtio  States 

£B8torn  Gulf  States 

Western  Gulf  States 

Lower  Lakes 

Upper  Lakes 

Tennessee  and  Ohio  Vallej 
Upper  Mississippi  Valley. 
Lower  Missouri  Yalley  . . 


Total 


1876. 


July. 


86.2 
87.4 
84.3 

88.2 
90.3 
87.8 
83.9 
83.2 
t&.7 
85.5 


86.4 


Aug. 


Sept. 


Oct. 


86.13 
H6.83 
88.23 
87.68 
88.91 
88.60 
90.20 
86.52 
86.99 
82.44 


■I- 


87.25 


83.4 

90.1 

87.1 

90.1 

80.1 

92.5 

84.4 

88.6 

83.8 

87.1 

85.1 

88.5 

81.5 

91.9 

85.5 

91.9 

79.8 

91.7 

76.95 

91.2 

82.8 

90.4 

Nov. 


82.5 
82.0 
83.7 

82.2 
83.4 
82.9 
86.6 
84.4 
86.7 
84.3 


83.9 


Dec. 


88.9 
90.2 
90.4 
89.0 
H7.8 
89.3 
88.1 
90.0 
85.1 
80.2 


88.1 


1877. 


Jan. 


91.8 
09.0 
85.4 
84.8 
b5.5 
90.5 
88.1 
»8.0 
69.0 
89.0 


88.2 


Feb. '  Mar. 


83.8 
82.0 
85.6 
82.2 
82.9 
84.6 
89.3 
82.1 
84.9 
84.5 


83.8 
83.1 
8a6 
89.4 
85.8 
83.2 
80.1 
83.3 
85.6 
84.5 


84.2  ;  84.6 


April  May. 


8S.3 

84.8 

86;  1 

86.4 
88.0 
85.8 
86.1 

8ai 

84.9 
85.0 


85.7 


84-7 
87.0 
85.4 
88.8 
88.3 
86.4 
82.5 
87.9 
83.7 
83.8 


85.9 


Percentage  of  yerifloaUons  for  tbe  year 


Jane. 


84.6 
91.4 
83.1 
99.^ 
90.1 
86.6 
82.0 
86.1 
85.0 
85l1 


86.5 


86.16 


These  percentages  of  accuracy  are  for  statements  comprising  the  pre- 
dictions of  the  barometric  pressures,  temperatures,  wind-directions,  and 
character  of  the  weather  to  be  expected  in  the  districts  to  which  they 
have  reference,  each  of  these  elements  requiring  to  be  veritied  accordinjj 
to  the  plan  herewith.    (Papers  22^  and  22|.)    The  percentage  of  accuracy 
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of  forecast  limited  to  the  preannoancement  of  the  character  of  the 
weather  to  be  expected  in  the  districts,  exclusive  of  the  other  tionditions 
above  referred  to,  has  been  ninety  and  five-tenths  per  cent. 

The  popular  faith  in  the  announcements  of  the  office,  now  in  the  seventh 
year  of  tbeir  issue,  has  increaseil.  It  has  not  at  any  time  been  sensibly 
le-^ened  by  the  errors  and  omissions  which  sometimes  direct  attention 
to  the  fact  that  in  the  present  condition  of  science,  and  witb  a  system  of 
observation  still  too  limited,  premonitions,  having  for  tbeir  scoi>e  a  ter- 
ritory so  great  as  that  of  the  United  States,  cannot  always  be  correct 
for  every  part  of  a  district.  , 

The  report  of  indications  is  necessarily  limited*  also  to  a  certain 
iiuinl)er  and  few  telegraphic  words,  the  report  for  a  district  comprising 
several  States  condensing  into  four  or  five  lines. 

It  is  not  possible  often  to  convey  within  this  limit  weather  changes 
clearly  indicated  as  to  occur,  but  notice  of  which  mu^t  be  omitted  for 
VHDt  of  space.  It  would  not  be  difficult  to  write  for  each  State,  and 
with  benefit  to  the  readers,  a  synopsis  with  the  indications  equal  in  the 
number  of  words  to  the  number  now  allowed  for  those  relating  to  all 
tbe  States  of  the  Union. 

The  popular  knowledge  of  the  duties  of  the  office  and  its  reasonable 
success  is  in  no  way  better  evidenced  than  by  the  criticisms  to  which 
the  service  is  subjected  if  errors  occur  in  its  work.  A  few  years  ago 
the  work  itself  was  Uy  many  deemed  impracticable.  In  recent  criticisms, 
the  same  work  has  been  commented  upon  adversely  on  occasions,  and 
it  has  been  stated  that  it  ought  never  to  fail,  as  the  task  of  successfully 
forecasting  had  been  proven  so  simple,  that  any  person  of  fair  education 
ought  to  be  comi>etent  to  perform  it.  There  has  been  no  work  other 
than  that  of  this  office  to  cause  this  task  to  be  popularly  so  considered. 

Arrangements  are  in  progress  to  extend  the  system  of  forecasts  and 
premonitions  of  the  office  to  the  coasts  of  Oregon  and  California  and  the 
ports  of  those  States  bordering  upon  the  Pacific  and  west  of  the  Sierra 
Nevada. 

Tbe  instruction  of  officers  of  the  Signal  Service  to  fit  them  for  the 
various  duties  of  the  office  has  been  continued.  The  especial  duties  in 
which  the  officers  on  duty  are  severally  engaged,  each  in  his  sphere,  and 
each  of  which  duties  contributes  its  share  to  the  success  of  the  whole, 
are  such  as  necessarily  prepare  them  for  the  courses  of  es|>ecial  study 
aud  practice,  and  fit  them  to  take  charge,  in  turn,  of  the  separate  divis- 
ions and  sections  into  which  the  office-work  is  divided.  A  roster  for 
duty  becomes  in  this  way  possible,  and  provides  at  once  for  the  perma- 
nent continuance  of  a  work  to  be  prosecuted  both  by  day  and  at  night, 
by  providing  for  the  relief  of  men  wearied  in  the  discharge  of  such  parts 
of  tbe  duty  as  impose  severe  physical  as  well  as  mental  strain  by  others 
fresh  from  duties  less  burdensome,  and  insuring  the  instant  filling  of 
vacancies  in  the  cases  of  the  sickness  or  absence  of  any  officer. 

Tbe  studies  to  which  reference  has  been  hitherto  made  and  the  data 
condensed  for  generalization  improve  each  year  the  material  laid  daily 
before  the  students  in  the  office  tor  consideration. 

In  the  incessant  work  of  tne  map-room  and  in  making  the  computa- 
tions constantly  called  for  in  the  course  of  office-duty,  important  assist- 
auee  is  rendered  by  the  competent  and  well-taught  non-commissioued 
ofiicers  aud  soldiers  on  duty  in  the  several  divisions.  In  the  matter  of 
arriving  at  generalizations,  it  would  be  impossible  often  to  handle  the 
masses  of  data  which  must  be  considered  without  the  faithful  service 
of  these  men.  While  absolute  accuracy  cannot  be  expected  in  work  so 
extensive  as  that  required  from  this  office,  and  the  results  of  which  are 
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demanded  for  instant  publication,  there  is  attained  an  accuracy  snffi- 
cient  for  every  practical  purpose,  and  one  which  each  year  iacreasea  in 
rigor. 

The  data  which  appear  in  the  publications  of  this  office  are  checked 
fignre  by  figure  five  times  before  the  printing.  They  are,  whenever  it 
is  practicable,  accompanied  by  a  chart,  usefnl  in  iti?elf,  and  by  the 
charting,  the  best  check  upon  all  the  data,  which  have  served  as  its 
bases.  Additional  checks  are-adopted  whenever  experience  has  demon- 
strated a  closer  accuracy  can  be  had. 

Ill  the  work  of  the  map  room,  and  now  in  progress  of  preparation,  is 
a  colored  orographic  chart  of  the  United  States,  on  which  the  geograph- 
ical elevation  and  slopes,  as  up  to  the  time  determined  by  hypsometric 
researches,  are  proposed  to  be  exhibited  in  colored  shadings. 

It  is  the  object  of  this  map  to  permit  geographic  contours  to  be  con- 
sidered in  conneotion  with  expected  meteoric  changes,  and  to  provide 
incidentally  for  the  study  of  atmospheric  movements,  as  influenced  in 
their  rapidity,  direction,  and  sequences  by  the  forces  of  gravity,  and  the 
forms  of  the  earth's  surface  in  the  locations  in  which  they  may  be 
taking  place. 

A  series  of  charts  has  been  prepared  exhibiting  chartographically  the 
position  of  the  sun  in  altitude  and  azimuth  and  the  relative  power  of 
the  sun's  rays  for  every  change  of  two  degrees  in  the  declination  of  the 
sun,  as  estimated  for  points  located  at  every  five  degrees  of  latitude 
an<l  longitude  throughout  the  United  States. 

The  issue  to  which  these  charts  have  reterence  is  that  of  the  7.35 
a.  in.,  Washington  mean  time.  The  charts  exhibit  also  the  hours  at 
which  the  sun  rises  on  each  day  at  each  point  located  as  above  described, 
stated  in  hours  of  the  local  time  at  that  point  They  show  also  by  a 
charted  line  the  line  along  which  the  sun  appears  just  rising  on  the 
territory  of  the  United  States  at  the  hour  of  7.35  a.  m.,  Washington 
mean  time.  These  charts  are  intended  for  use  in  the  study-room  of  the 
office,  in  connection  with  the  study  of  the  charting  based  upon  the 
telegraphic  reports,  in  order  that  the  anticipated  effect  of  the  suu^s  rays 
may  be  considered  in  draughting  the  forecasts  tor  each  day. 

The  work  of  computation  and  the  manual  work  on  these  charts  have 
been  performed  by  Corporal  J.  M.  Wolbrecht.  A  specimen  is  herewith. 
(Map  3.) 

The  displayof  cautionary  day  and  night  signals,  by  flags  by  day  and 
lights  at  night,  has  been  made  systematically,  on  occasions  of  supposed 
especial  danger,  at  the  following  points,  ports,  and  harbors  located 
upon  the  Lakes,  the  Atlantic,  and  the  Gulf  coasts :  Alpena,  Atlantic 
City,  Baltimore,  Barnegat,  Boston,  Buffalo,  Cape  Hatteras,  Cape  Henry, 
Cape  Lookout,  Cape  May,  Charleston,  Chicago,  Cleveland,  Detroit, 
Duluth,  Eastport,  Erie,  Escanaba,  Galveston,  Grand  Haven,  Indianola, 
Jacksonville,  Key  West,  Kittyhawk,  Long  Branch,  Marqnette,  Milwau- 
kee, Mobile,  New  Haven,  New  Orleans,  Newport,  New  York,  Norfolk, 
Oswego,  Port  Huron,  Portland,  Me.,  Rochester,  Sandy  Hook,  Savannah, 
Smithville,  Saint  Mark's,  Thatcher's  Island,  Wilmington,  and  Wood's 
Holl.    Of  these.  Long  Branch  was  discontinued  July  8,  1876. 

During  the  year  ending  June  30, 1877,  one  thousand  seven  hundred 
and  seven  signals  have  been  ordered,  countiTig  each  separate  display  at 
each  port  a  separate  signal,  in  anticipation  of  fifty-seven  dangerous 
storms.  Of  the  total  number  of  signals  thus  displayed,  seventy-eight 
and  nine-tenths  per  cent,  have  been  afterward  reported  as  justified  by 
the  occurrence  of  winds  held  to  warrant  them  at  the  points  where  the 
signals  were  displayed,  or  within  the  radius  of  100  miles  distance  of 
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tbese  points,  as  set  forth  in  tbe  rales  of  the  office.  In  the  cases  reported 
as  t'aihiri's  of  justification  following  the  display,  the  winds  did  not  attain, 
within  the  described  radius,  a  violence  held  to  justify  the  warning.  The 
signal  ordered  by  this  office  is  always  cautionary  in  its  character,  not 
anuoanciug  that  a  storm  will  come,  but  that  the  indications  are  suffi- 
ciently threatening  to  call  for  caution,  both  as  to  going  to  sea  and  for 
l)re)>aratiou  for  rough  weather  if  vessels  are  about  .to  sail. 

It  is  one  of  the  most  difficult  tasks  which  £ills'to  the  office  to  deter- 
mine in  advance  over  what  ports  to  be  selected,  to  the  exclnsion  ot 
others,  an  advancing  storm-area  will  pass,  and  in  such  a  manner  as  to 
be  accompanied  at  these  ports  with  a  given  wind-velocity.  Within  the 
same  area  the  winds  differ  in  force  at  different  points.  They  differ  also 
with  different  contours  of  the  earth's  surface.  There  is  the  danger  that 
warniugs  unnecessarily  given  may  delay  the  movements  of  shipping. 
A  heavy  res[)onsibility  \»  incurred  if  the  warniugs  are  not  given  when 
they  ought  to  be.  Time,  intsreasiug  experience,  and  increasing  tacilities 
will  insure  improvement. 

The  occurrence  of  a  storm-area  registering  a  wind-velocity  of  twenty- 
five  miles  per  hour  on  lan<l,  indicating,  as  it  frequently  does,  a  wiuil- 
veiocity  of  forty-five  or  fifty  miles  at  a  distance  of  ten  or  twenty  miles 
from  the  land,  is  regarded  as  the  lowest  velocity  justifying  a  signal. 

There  is  no  work  of  the  office  in  which  it  has  been  felt  necessary  to 
pro^^resN  with  more  caution  than  in  that  relating  to  the  display  of 
cautionary  signals.  None  had  ever  been  shown  in  the  United  States 
wben  the  duty  of  making  such  displays  devolved  upon  this  office,  and 
it  was  in  debate  whether  any  had  ev^r  been  shown  with  practical  success 
elsewhere.  Experience  has  gone  far  enough  in  this  country  to  demon- 
strate that  the  plans  hitherto  in  use  may  be  supplemented  with  advan- 
tage to  commerce  by  an  additional  signal  to  announce  that,  although 
the  area  of  storm-ilisturbance  may  not  yet  have  pissed  the  port  or 
station,  and  though  the  wiud-velointies  may  be  high,  the  wind  direction 
will  be  northerly  or  westerly,  or  off  the  coast  at  the  port  at  which  such 
supplementary  aignal  may  be  shown.  It  is  contemplated  to  show  as 
this  complementary  signal  a  white  flag  centered  with  a  red  square  by 
(lay,  flown  above  the  red  cautionary  signal,  and  a  white  light  shown 
above  a  red  light  at  night. 

The  action  of  the  office  has  been  considerately  criticised  when,  infor- 
mation having  been  received  that  dangerous  cyclones  were  moving  among 
or  passing  over  the  West  India  Islands,  thus  threatening  our  Atlantic 
coast,  or  had  appeared  in  the  Gulf  of  Mexico,  or  on  the  southern  coasts 
of  the  United  States,  warning  signals  have  been  ordered  up  far  in  ad- 
vance of  the  march  of  the  hurricane  at  numerous  ports,  and  directed  to 
be  kept  flying  until  its  course  could  be  determined. 

The  weather  hiis  been  fair  at  the  ports  often  while  the  ocean  reports 
brought  afterward  the  record  of  a  track  of  devastation  far  outside  at 
sea.  While  many  coasting  voyages,  which  might  have  been  made  in 
safety  by  frail  crafts,  may  under  such  circumstances  have  been  hindered 
at  these  times,  it  was  possible  that  any  one  of  them  then  undertaken 
might  lead  to  the  destruction  of  a  crowded  vessel. 

The  danger-signal  of  the  service  always  invites  inquiry  to  be  made  at 
the  office  at  which  it  is  flying  as  to  the  location  of  the  signaled  danger, 
lu  the  cases  as  cited  notice  of  the  location  and  character  of  the  storm- 
area  is  also  communicated,  as  quickly  as  is  practicable,  to  the  press.  It 
is  not  yet  seen  what  further  provision  can  be  made.  Four  dangerous 
cyclones,  each  occui^ying  some  days  in  its  march,  have  this  summer 
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threatened  onr  Galf  and  Atlantic  coaRtR.    No  craft  ought  to  sail  at  sach 
times  from  any  coast  port  withoat  fall  knowledge  of  the  possible  dang>*r. 

An  organized  plan  for  subordinate  stsitions  at  which  cautionary  sig- 
nals may  be  displayed  (systems  of  these  stations  being  managed  as  sub- 
ordinate to  and  in  connection  with  the  signal  stations  of  the  first  class, 
established  at  the  principal  cities  and  ports  of  the  United  States,  and 
immediately  controlled  from  this  office)  has  been  put  in  o|>eration  and 
tested  within  the  period  .elapsing  since  the  date  of  the  last  annual  re- 
port. These  minor  stations  are  located  at  the  lesser  harbors  or  inlets 
on  coasts  contiguous  to  the  larger  stations  of  the  first  class,  and  are 
designated  ^'display  stations." 

It'  the  plan  adopted  stands  the  test  of  a  prolonged  trial,  it  will  be  pos* 
sible,  with  an  appropriation  not  exceeding  in  amount  that  estimateii  as 
necessary  for  the  fiscal  year  commencing  July  1,  1878,  to  extend  the  dis- 
play of  cautionary  signals  now  limited  to  that  at  the  principal  cities  and 
ports,  to  all  recognized  ports  on  the  lakes.  Gulf  coasts  and  sea-coasts  of 
the  United  States. 

A  completeness  of  work,  which  a  few  years  ago  seemed  not  to  be  at- 
tainable on  the  part  of  the  office  for  many  year^,  has  by  the  experience 
gained  in  these  duties  become  almost  within  its  reach. 

Attempts  have  been  made  to  determine  defitiit<ely  and  to  the  satisfac- 
tion of  the  office,  by  the  compilation  of  statistics,  what  certain  benefits 
to  shipping  have  followed  the  displays  of  cautionary  signals.  The  re- 
)>orts  of  the  observers  at  stations  give  instances  in  which  numerous  ves- 
sels have  remained  in  dififerent  ports  in  recognition  of  the  warnings 
given.  In  these  cases  danger  was  avoided.  In  other  cases  the  displays 
of  signals  on  dangerous  co^ists  have  been  followed  by  the  making  to  sea 
for  an  offing  of  all  of  the  vi'ssels  in  sight  of  the  display.  In  other  in- 
stances reported,  vessels  going  to  sea  in  4lisregard  of  the  warnings  have 
been  driven  back,  have  sutfered  injury,  or  have  been  lost.  So  far  as  can 
be  judged  at  this  office,  a  proper  attention  is  paid  to  its  warnings,  par- 
ticularly on  the  part  of  the  coasting  or  smaller  classes  of  vessels  on  the 
sea-coast,  and  by  shipping  generally  on  the  lakes.  Especially  does  this 
happen  at  those  times  of  the  year  recognized  by  seamen  as  the  stormy 
seasons.  A  series  of  tables  of  disasters  to  shipping,  compiled  for  a  num- 
ber of  years,  have  seemed  to  show  that  the  annual  average  of  disasters 
occurring  at  or  near  points  at  which  cautionary  signals  have  been  dis- 
played has  been  lessened  by  a  considerable  percentage  for  the  years 
during  which  the  displays  have  been  had.  The  discrimination  made  by 
insurance  companies  against  sea  and  lake  ports  and  places  which  have 
no  signal  station,  amounting  in  the  aggregate  to  a  very  considerable 
sum,  is  an  evidence  of  considerate  appreciation. 

During  the  year  ending  June  30, 1877,  four  hundred  and  twenty  storm  - 
warnings  for  Canadian  stations  were  telegraphed  from  this  office  to  Prof. 
6.  T.  Kingston,  chief  of  the  Dominion  meteorological  office  at  Toronto, 
Canada. 

The  plan  of  exhibiting  as  widely  as  possible,  in  the  agricultural  dis- 
tricts throughout  the  United  States,  the  results  of  the  daily  office  studies 
in  the  form  of  printed  forecasts  for  the  benefit  of  the  agricultural  popu- 
lations has  been  continued  in  operation.  The  effort  to  cover  so  wide  an 
extent  of  territory  has  made  the  labor  great.  The  continuance  of  the 
work  has  seemed  to  be  warranted  by  the  favor  with  which  it  has  beeu 
received.  It  has  been  considered  due  to  the  farming  populations  that 
they  should  have  an  opportunity  to  profit  by  whatever  information  could 
be  given  them.  With  the  active  co-operation  of  the  Post-Office  Depart* 
ment,  with  which  there  is  an  arrangement  for  this  purpose,  six  thousand 
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two  hundred  and  sixty-four  printed  farmers'  balletins,  on  which  have 
appeared  daily  the  reports  of  this  office,  have  been  distributed  and  dis- 
played in  frames  daily  at  as  many  different  post-offices  indifferent  cities, 
villages,  and  hamlets  in  different  States.  There  are  numerous  and  es- 
pecial requests  to  increase  this  number.  At  1  o'clock  a.  m.  of  each  day 
the  midnight  report  of  the  office  for  the  ensuing  day  has  been  tele- 
^phed  during  the  year  ending  June  30, 1877,  to  seventeen  centers  of 
distribution,  located  in  the  following-named  cities:  Albany,  N.  Y.,  268; 
Bangor,  Me.,  163 ;  Boston,  Mass.,  659^  Buffalo,  N.  Y.,  310 ;  Burlington, 
Iowa,  150;  Chicago,  111.,  557  ;  Cincinnati,  Ohio,  557 ;  Detroit, Mich.,  335; 
Leavenworth,  Kans.,  176;  Logansport,  Ind.,  191;  Memphis,  Tenn.,  46; 
Nashville,  Tenn.,  98;  New  York,  N.  Y.,  704;  Pittsburgh,  Pa.,  312 ;  Phil- 
adelphia, Pa.,  817 ;  Saint  Louis,  Mo.,  380 ;  Washington,  D.  C.,  454.  At 
iieveu  of  these  stations  of  distribution  the  bulletins  are  printed  by  civ- 
ilian employes  upon  the  office  press,  and  under  the  immediate  super- 
vistioD  of  the  sergeants  in  charge.  At  ten  stations  the  work  is  done 
wholly  by  the  enlisted  men  of  the  Signal  Service. 

The  numbers  placed  after  the  names  of  the  cities  denote  the  number 
of  hamlets,  post-offices,  or  railway-stations  supplied  from  each. 

These  centers  have  been  carefully  chosen  as  in  the  midst  of  the  denser 
agricultural  populations  of  the  United  States,  and  at  points  whence  the 
facilities  of  communication  would  enable  the  surrounding  districts  to  be 
most  rapidly  supplied. 

Arrangements  are  in  progress  to  establish  a  station  of  distribution  at 
Sacramento,  Cal.,  for  the  farmers  of  the  Sacramento  and  San  Joaquin 
Valleys. 

The  telegraphic  report  of  forecast  telegraphed  from  the  central  office 
at  1  a.  m.  of  each  day,  and  received  at  a  center  of  distribution,  is  at 
once  there  printed  on  bulletin  forms  provided  for  that  purpose.  These 
are  enveloped  as  rapidly  as  printed,  addressed  to  each  designated  post- 
office  within  the  district  to  be  supplied,  and  which  can  be  reached  by 
the  swiftest  conveyance  by  the  hour  of  2  p.  m.  of  the  date,  and  are  then 
placed  in  charge  of  the  Post-Office  Department  under  an  arrangement 
by  which  each  postmaster  receiving  a  bulletin  has  the  order  of  the 
Postmaster-General  to  display  it  instantly  in  a  frame  furnished  by  this 
office  for  that  purpose,  and  to  report,  in  writing,  the  fact  and  time  of  its 
receipt  and  of  its  display  to  the  Chief  Signal-Officer. 

The  bulletins  have  reached  the  different  offices,  and  have  been  dis- 
played in  each  of  the  frames  at  the  average  hour  of  ll'a.  m.,  averaging 
thus  ten  hours  from  the  time  the  report  has  left  the  office  of  the  Chief 
Signal-Officer  until  it  has  appeared  bulletined  in  the  midst  of  the 
farming  populations,  and  accessible  to  them  in  the  distant  parts  of  the 
country. 

The  information  given  on  these  bulletins  has  a  value  in  addition  to 
the  forecasts.  Facts  relating  to  the  climatology  of  the  different  sections 
are  condensed  into  brief  notes,  which  are  published  with  the  telegraphed 
reports.  For  instance,  each  bulletin  now  announces  for  the  geographi- 
cal districts  in  which  it  is  displayed,  and,  in  addition  to  the  forecast  for 
the  day,  what  winds  in  each  mouth  have  been  found  most  likely  and 
what  least  likely  to  be  followed  by  rain  at  the  stations  within  each  dis- 
trict. This  simple  foot-note  nas  its  effect  in  increasing  the  gains  and 
reducing  the  losses  of  harvesting.  These  bulletins  will  improve  for  the 
uses  for  which  they  are  intended  as  the  experience  of  the  office  permits 
the  information  they  exhibit  to  be  supplemented  with  further  data  and 
other  rules.  With  each  year  the  popnlar  knowledge  of  the  uses  of  the 
bulletin  and  some  increased  interest  in  and  study  of  meteorology  ren- 
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ders  the  farming  commanities  better  able  to  jadge  of  its  correctness 
afid  to  benefit  by  its  contents.  It  is  contemplated,  as  the  work  of  the 
office  progresses,  to  add  to  the  bulletin  snch  brief  instructions  as  may 
be  developed  in  regard  to  its  uses  in  connection  with  such  local  instru- 
ments as  may  be  bad  for  local  use.  Reference  has  been  made  in  pre- 
ceding reports  to  the  economy  of  this  work.  Careful  estimates  have 
shown  that  if  the  total  cost  for  each  bulletin  station  at  which  the  bulle- 
tin is  displayed  at  each  different  post-office,  hamlet,  village,  or  city 
were  computed  to  be  twenty-eight  cents  per  day,  the  sum  so  resulting 
would  meet  all  expenses  caused  by  Signal-Service.  A  little  saving  of 
any  one  crop  or  gain  to  any  interest  made  on  any  one  day  in  the  vicinity 
of  each  station,  8upi)08ing  nothing  to  be  saved  on  any  other  day  of  the 
year  at  or  near  that  station,  would  more  than  counterbalance  this 
expenditure. 

A  simple  fori^  of  instruments  combined  for  farmers'  use,  to  be  used 
by  farmers  themselves  in  connection  with  these  daily  bulletins,  and 
showing  when  adjusted,  (1)  whether  the  barometer  rises  or  falls,  (2)  the 
character  of  the  sunset  of  the  preceding  day,  (3)  whether  the  wind  is 
in  the  rain  or  dry  direction,  (4)  the  temperature  and  increasing  or  di- 
minishing humidity,  has  been  prepared  for  issue,  and  will,  with  brief 
rules  for  use,  be  published  for  distribution. 

The  river-reports,  giving  the  average  depths  of  water  in  the  different 

freat  rivers  of  the  interior,  and  notices  of  dangerous  rises  for  the  bene- 
t  of  the  river-commerce  and  the  populations  in  the  river-valleys,  have 
been  regularly  made,  telegraphed,  bulletined  in  frames,  and  also  pub- 
lished by  the  press  at  the  different  river  ports  and  cities. 

A  circular  issued  from  this  office  on  March  15, 1875,  and  showing  the 
range  between  high  and  low  water  marks  on  the  Western  rivers,  and 
the  heights  at  which  the  river-rises  become  dangerous  along  their  banks, 
is  believed  to  have  been  the  first  systematic  attempt  to  establish  a 
** danger  line''  on  those  rivers.  A  ^'danger  line"  is  that  imaginary 
line  which  passes  through  points  at  measured  and  announced  heights 
above  the  low-water  mark  at  the  different  cities  and  landings,  and. 
above  which  line  if  the  water  rises  there  is  danger  of  injury  to  property 
or  plantations.  This  circular  was  prepared  from  data  collected  at  this 
office,  and  was  given,  by  order  of  the  Secretary  of  War,  a  wide  circula- 
tion through  the  press  and  otherwise,  t'he  uses  of  the  information  thus 
published  have  been  shown  upon  the  occurrence  of  the  river- floods ;  a 
reference  then  had  to  the  circular,  in  connection  with  the  daily  reports, 
enabling  those  interested  to  judge  of  the  probable  limits  of  the  rises  of 
the  water  to  be  expected  at  the  different  places  upon  the  river-banks, 
and  of  the  dangers  to  be  anticipated.  This  knowledge  has- made  possi- 
ble many  and  necessary  precautions  for  safety. 

Steps  have  been  taken  to  extend  the  plan  of  river-reports  of  this  year 
to  the  rivers  of  California  and  Oregon,  the  rapid  rises  and  falls  of  which 
involve  sometimes  large  grazing  interests,  as  well  as  those  of  agricul- 
ture and  commerce. 

The  data  had  at  this  office  from  stations  making  river-reports,  though 
scanty  as  compared  with  those  to  be  desired,  permit  a  foreknowledge  of 
changes  likely  to  happen,  and  enable  useful  warnings  to  be  given  of 
coming  floods,  ice-floods,  or  of  sudden  and  great  rises  of  the  river- water 
levels.  The  daily  reports  are  useful  also  at  times  of  low  water,  the  in- 
formation they  then  give  permitting  river-shipping  to  be  moved  with 
intelligent  foreknowl^ge  of  the  probable  depths  of  water  to  be  found 
in  the  river-channels  at  different  points  upon  the  river's  course.    These 
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reports  are  especially  usefal  to  those  for  whom  they  are  intended,  as 
having  an  official  character. 

The  manner  in  which  the  river-rfeports  continue  to  be  received  by  the 
commanities  especially  concerned,  and  the  official  requests  of  boards  of 
trade  and  others  engaged  in  river-commerce  for  the  increase  of  the 
namber  of  snch  reports,  haye  given  evidence  of  their  usefulness. 

In  instances  attracting  attention,  the  notices  of  the  probable  heights 
floods  anticipated  or  passing  would  attain,  have  been  followed  by  pre- 
parations made  upon  the  levees  to  guard  against  danger.  A  brief  exam- 
ination of  the  charts  of  changes  of  the  river-levels  accompanying  this 
and  preceding  reports,  shows  that  the  river-rises  to  occur  at  the  difter- 
eDt  localities  can  be  judged  of  frequently  as  to  the  time  at  which  they 
will  occur,  and  their  extent  by  the  conditions  existing  at  points  some- 
times far  distant.  Accumulating  data  render  studies  of  this  kind  val- 
uable. 

In  connection  with  these  studies  the  examination  of  the  daily  weather- 
charts,  exhibiting  places  at  which  precipitation  has  occurred,  or  is  likely 
to  occur,  and  the  amount  of  such  precipitation,  had  with  the  study  of 
the  charts  of  the  river-basins,  which  enable  it  to  be  determined  what 
rivers  will  be  affected  by  precipitation,  are  found  to  be  of  value  in  fur- 
nishing correct  prognostications.  This  subject  has  been  referred  to  in 
preceding  reports. 

The  Chief  Signal-Officer  is  confirmed  in  the  opinion  before  expressed, 
that,  with  a  proper  study  of  the  river-floods,  and  with  stations  properly 
placed,  reporting  at  times  of  especial  danger,  it  can  be  made  almost 
impossible  for  a  flood  to  follow  a  river-conrse  without  notice  given  in 
advance  of  its  coming  at  the  localities  threatened.  Daily  bulletins  of 
river-reports  have  been  regularly  displayed  during  the  year  at  the  fol- 
lowing-named stations:  Cairo,  111.;  Cincinnati,  Ohio;  Davenport,  Iowa; 
Dubuque,  Iowa ;  Keokuk,  Iowa  5  La  Crosse,  Wis. ;  Leavenworth,  Kans. ; 
Louisville,  Ky. ;  Memphis,  Tenn.;  Nashville,  Tenn. ;  New  Orleans,  La.; 
New  York,  N.  Y. ;  Omaha,  Nebr.;  Pittsburgh,  Pa.;  Savannah,  Ga. ; 
Shreveport,  La.;  Saint  Louis,  Mo.;  Saint  Paul,  Minn.;  Yicksburg,  Miss.; 
and  Yankton,  Dak.  Systematic  reports  of  river-observations,  carefully 
made  and  closely  studied,  are  had  daily  by  telegraph  and*  weekly  by 
mail,  on  established  forms,  from  the  stations  above  named.  Reports  of 
siinilar  daily  observations  are  also  had  from  twenty-four  special  river- 
stations  named  in  the  record  of  stations.  For  certain  months  of  the 
year  in  which  danger  is  not  anticipated  from  floods,  these  reports  are 
forwarded  by  mail.  For  the  months  in  which  floods  more  frequently 
happen,  and  at  any  time  in  any  case  of  especial  danger,  the  reports  are 
telegraphed;    The  observers  are,  in  effect,  a  river-guard. 

Charts  of  the  changes  in  the  principal  western  rivers,  for  the  year 
ending  June  30,  1877,  and  upon  which  stations  reporting  to  this  office 
have  been  established,  are  given  in  Maps  12  to  20. 

It  will  be  noted  that  by  the  study  of  such  charts,  continued  from  year 
to  year,  those  seasons  in  which  floods  are  more  likely  to  occur  on  any 
watercourse  can  be  predetermined,  and  it  can  be  ascertained  what 
amounts  of  precipitation,  occurring  in  the  different  river-basins,  and 
under  what  circumstances,  will  be  followed  by  floods,  and  approximately 
what  will  be  the  extent  of  floods  shown  in  this  way  to  be  anticipated. 
Whenever  the  facilities  of  the  Signal  Service  are  so  far  extended  as  to 
permit  systematic  observations  to  be  had  of  any  river-course  and  tele- 
graphic warnings  to  be  given  in  instances  of  danger,  the  serious  losses 
of  property  or  life  caused  by  floods  can  be,  and  with  comparatively  little 
expense,  guarded  against  on  any  river  throughout  the  United  States. 


132  REPORT   OP  THE   CHIEF   SIGNAL-OFFICER. 

The  occasions  occar  on  the  separate  streams  at  long  intervals  only. 
The  levee  systems  of  the  Mississippi  and  other  great  rivers  can  be  ia 
no  way  better  guarded  themselves,  and  made  in  their  tnrn  safeguards 
to  the  immense  agricultural  interests  they  are  intended  to  protect,  than 
by  systems  of  river  report,  which  will  warn  of  danger  in  time,  and  sum- 
mon^ if  need  be,  the  strength  of  the  State  to  watch  and  strengthen  these 
State  constructions. 

The  daily  reports  of  the  surface  and  bottom  water-temperatares  at 
designated  points  upon  the  rivers,  lakes,  and  sea-coasts  have  been  con- 
tinued during  the  year.  These  reports  are  furnished  at  the  request 
of  Prof.  Spencer  F.  Baird,  United  States  Commissioner  of  Fish  and 
Fisheries,  the  object  had  in  view  being  to  determine  the  proper  rivers 
and  lakes  in  which  to  place  the  different  varieties  of  food-fishes.  It  is 
necessary,  for  this  purpose,  to  ascertain  the  extremes  and  means  for  the 
year  of  the  water-temperatures  in  the  different  localities.  This  series 
of  reports  has  now  continued  for  five  years.  Statistics  of  this  kind, 
the  depth  of  the  water  in  the  different  streams  being  as  it  is  daily 
noted,  form  the  basis  of  a  systematic  study  of  pisciculture,  in  which 
are  considered,  by  students  attached  to  the  commission,  both  the 
amount  of  the  water  supplies  in  the  different  channels  or  basins  at 
the  different  seasons  of  the  year  and  the  temperatures  to  be  expected 
in  each.  There  is  no  more  ready  way  for  furnishing  cheap  food  for  the 
people  than  by  the  cultuie  of  food-fishes,  and  every  facility  for  the  work 
within  the  control  of  this  office  is  gladly  furnished  to  this  end.  It  is 
quite  possible  that  the  great  sea-ffsheries  on  or  near  the  Atlantic  coasts 
or  on  the -fishing  banks  could  be  materially  aided  by  the  preannounce- 
ment  of  barometric  or  other  atmospheric  changes  approaching,  were  the 
office  informed  of  the  precise  nature  of  the  reports  to  be  desired. 

The  series  of  reports,  being  the  announcements  from  day  to  day  of 
such  approaching  changes  of  temperature  as  would  be  likely  to  cause 
the  closing  of  the  canals  by  freezing,  or,  as  in  other  ct^es,  would  open 
them,  were  continued  during  the  days  of  closing  canal  navigation  of  the 
fall  and  winter  of  the  past  year.  The  commerce  moving  upon  the  canals, 
as  their  closing  draws  near,  is  sometimes  of  greater  value  than  at  any 
other  portion  of  the  season.  These  water-routes  are  then  thronged  with 
hundreds  of  laden  barges,  each  of  which  must  move  with  reference  to 
the  danger  of  the  closing  of  the  routes  by  freezing.  The  market«rates  at 
the  great  cities  are  influenced  by  the  probability  that  the  merchandise 
or  grain  thus  afloat  will  reach  or  fail  to  reach  the  points  for  which  it  is 
intended.  These  reports  are  received  with  satisfaction  by  the  canal  com- 
merce, and  by  the  commercial  associations  of  cities.  They  constitute, 
for  the  months  of  [N^ovember,  December,  and  January,  one  of  the  regular 
issues  of  the  office. 

By  a  provision  of  the  act  making  appropriations  for  sundry  civil  ex- 
penses of  the  government  for  the  year  ending  June  30, 1878,  the  Sec- 
retary of  the  Interior  was  authorized  t<o  appoint  a  commission  of  skilled 
entomologists  to  report  upon  the  ravages  caused  by  swarms  of  the  Kocky 
Mountain  locusts  in  the  Western  States  and  Territories,  and  the  best 
practicable  method  of  preventing  their  recurrence,  or  of  guarding  against 
them.  The  commission,  so  appointed,  requested  the  co-operation  of  the 
Chief  Signal-Officer  of  the  Army,  in  furnishing  information  in  regard  to 
the  temperature  and  humidity  of  the  atmosphere,  prevailing  winds,  and 
other  usual  phenomena  for  sections  of  territory  which  had  before  been  rav- 
aged or  which  were  supposed  to  be  menaced  by  locust  swarms.  In  compli- 
ance with  this  request,  the  observers  of  the  Signal  Service,  at  stations 
located  within  the  territory  which  suffers  most  from  the  ravages  of  the 
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locasts,  were  instracted  to  obtain  and  forward  to  this  office  all  informa- 
tion attainable  relative  to  the  appearance  and  movements  of  snch 
swarms,  and  the  atmospheric  or  other  conditions  which  notably  infln- 
ence  their  strength,  or  the  direction,  rapidity,  and  extent  of  their 
march. 

Shoald  the  Secretary  of  War  so  direct,  and  appropriation  permit,  it  is 
considered  that  it  would  be  practicable  to  preannounce,  in  districts  men- 
aced, the  coming  swarms  in  time  to  permit  precautionary  measures,  such 
as  the  housing  or  protection  of  green  crops.    (Papers  38  and  39.) 

The  exhibition  of  symbol  maps,  on  which  the  meteoric  conditions  are 
shown  by  symbols,  changing  for  each  report,  at  the  rooms  of  the  boards 
of  trade,  chambers  of  commerce,  and  of  commercial  associations  in  the 
principal  cities,  and  at  places  of  public  resort,  for  the  benefit  of  shipping 
and  other  interests,  the  display  of  bulletins,  the  distribution  of  weather- 
maps,  and  the  employment  of  other  methods  for  rapidly  diffusing  for 
public  use  the  information  had  at  this  office,  have  been  continued  for 
the  year  ending  June  30, 1877.  The  purpose  had  in  view  by  this  regu- 
lar distribution  has  been  to  induce  an  effort  on  the  part  of  those  exam- 
ining the  different  charts  and  papers  to  foretell  to  some  extent  the 
changing  weather  for  themselves.  The  official  reports  of  the  office  re- 
late to  districts,  at  special  localities  in  which  districts  the  local  indi- 
cations may  point  to  modified  conditions.  These  local  studies  are  use- 
ful also  in  many  ways  which  space  would  fail  here  to  describe.  The  ex- 
pectation of  the  office  has  been  well  realized  in  this  regard,  and  in  many 
places  there  are  among  the  citizens  and  business  men  careful  students 
of  the  data  daily  symbolized,  who  use  their  own  judgment  to  determine 
to  what  extent  the  conditions  announced  for  the  district  will  prevail  at 
the  places  in  which  they  may  be,  or  consider  approaching  changes  fore- 
shadowed by  the  symbols  upon  the  charts,  but  which  are  yet  too  remote 
to  be  officially  announced  as  indicated.  Investigations  of  this  character 
onght  to  be  encouraged. 

The  form  of  the  bulletins  published  for  the  uses  of  farmers,  of  those 
issned  for  the  uses  of  seamen,  for  the  river  reports,  for  the  canal  reports, 
and  for  the  other  varied  interests  which  the  information  borne  upon 
them  is  intended  to  benefit,  change  gradually  with  increasing  knowledge 
and  facilities.  Each  form  has,  however,  its  object.  The  issue  of  bulle- 
tins is  closely  scrutinized  for  every  station,  and  the  number  is  reduced 
to  the  smallest  number  which  can  be  wisely  used. 

The  publication  of  the  Monthly  Weather  Eeview  and  of  the  Weekly 
Weather  Chronicle  has  been  continued  during  the  year.  The  monthly 
issues  of  the  Eeview  are  given  in  the  appendix.  (Papers  26  to  37.) 
Nineteen  volumes  of  the  bound  Daily  Bulletins,  with  accompanying 
charts,  had  been  issued  up  to  June  30th,  1877,  and  other  volumes  will 
follow  as  rapidly  as  they  can  be  obtained  from  the  printer. 

The  scope  of  the  Monthly  Eeview  has  become  extensive  with  the  in- 
crease of  the  number  of  reports  received,  both  by  telegraph  and  by  mail, 
all  of  which  are  valuable  for  reference,  and  a  study  of  which  enters  neces- 
sarily into  the  study  for  the  preparation  of  each  iieview. 

The  collection  of  materials  for  this  paper  permits  also  the  study  of  es- 
pecial storms,  descriptions  of  or  facts  relating  to  which  are  given  in  the 
local  journals  of  the  region  over  which  they  pass,  or  in  the  shipping- 
news  communicated  by  vessels  encountering  them  at  sea.  The  three 
charts  which  accompany  each  issue  of  the  Eeview  exhibit  the  uses  made 
of  meteorological  data.  Each  of  these  charts  is,  to  some  extent,  the  re- 
doction  of  data  first  chronicled  on  two  hundred  tad  ten  separate  study- 
charts  for  the  month.    It  will  be  readily  understood  how  much  this 
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monthly  reduction  simplifies  the  work  of  generalization  for  the  year. 
The  Review  exemplifies  also,  to  some  extent,  the  consideration  of  the 
great  mass  of  data  before  mentioned  as  entering  upon  the  files  of  this 
office.  Each  issae  of  the  Review  now  contains,  under  the  head  of  ^*^  Notes 
and  Extracts,"  a  brief  summary  of  current  meteorological  intelligence, 
compiled  from  the  publications  received  at  this  office,  and  by  which  the 
markecT  advances  in  meteorological  science  are  readily  brought  to  the 
notice  of  the  numerous  correspondents  co-operating  with  the  service* 
The  wide  circulation  given  this  publication  meets,  in  part,  the  popular 
wish  for  generalizations  prepared  by  this  office,  while  the  receipt  of  a  copy 
of  the  Review  by  each  one  of  the  hundreds  of  the  voluntary  observers, 
now  its  correspondents,  is  accepted  by  them  as  at  once  a  sufficient  ac- 
knowledgment of,  and  compensation  for,  the  labor  of  making  their  daily 
reports. 

The  preparation  of  the  matter  for  the  publication  of  the  '^  Synopses, 
Indications,  and  Facts,"  commenced  in  1872  as  the  '^  Synopses,  Proba- 
bilities, and  Facts,"  has  been  continued. 

These  volumes,  issued  in  sequence,  one  for  each  month,  contain  the 
records  of  all  the  tri-daily  telegraphic  reports  received  at  the  office  from 
the  dates  at  which  such  records  commenced ;  the  tri-daily  charts,  based 
upon  the  study  of  which  each  report  was  on  that  date  issued,  with  a 
statement  of  the ''  facts"  or  meteoric  conditions  which  subsequent  reports 
have  shown  as  actually  existing  during  the  time  and  in  the  district  for 
which  each  forcast  was  made.  It  is  readily  noticed  by  scientific  men 
that  the  maps  in  these  volumes,  at  once  condensing  and  checking  the 
bulletins  printed  therein,  affi)rd  a  meteorological  record  as  compact  as 
ought  to  be  desired  for  especial  researches,  or  for  generalizations  to  be 
based  upon  continued  series  of  meteorological  observations.  The  vol- 
umes themselves  are  useful  for  purposes  of  exchange,  and  bring  to  the 
office  publications,  sent  In  return  exchange,  fully  equaling  their  value. 
They  constitute  a  meteoric  record  more  full,  perhaps,  than  any  other 
now  issued. 

It  was  estimated  in  the  last  annual  report  that  by  the  publications  of 
this  office,  which  have  been  above  referred  to — by  the  cautionary  signals 
displayed  by  day  or  at  night  on  coasts  or  at  ports  in  times  of  probable 
danger;  by  the  announcement  of  probable  changes  of  weather  in  the 
synopses  and  indications  furnished  thrice  daily  to  the  press ;  the  farm- 
ers' bulletins  exhibited  at  so  many  villages  and  hamlets  in  the  interior; 
the  river  and  canal  reports  made  with  reference  to  river  and  canal  in- 
terests ;  the  bulletins  and  data  exhibited  at  all  the  great  cities  and 
ports ;  the  symbol-maps  displayed  in  boards  of  trade  rooms  and  rooms  of 
chambers  of  commerce ;  the  Weekly  Chronicle  and  Monthly  Weather 
Review  furnished  to  agricultural  societies,  commercial  associations,  and 
correspondents  of  the  office;  the  daily  weather-maps;  the  monthly  charts, 
and,  finally,  the  charts  condensing  the  results  of  years  of  observation — 
the  information  emanating  from  this  office  was  received  in  some  form 
daily  at  not  less  than  one-third  of  all  the  households  of  the  United 
States.  It  must  be  considered,  in  estimating  such  a  distribution,  that 
the  distribution  is  easiest  and  the  readiest  modes  of  communication  are 
found  in  those  districts  which,  most  densely  populated,  contain  the  great- 
est number  of  households. 

As  hitherto  related  in  this  report,  while  treating  of  the  subject  of  inter- 
national meteorology,  the  work  of  the  office  reaches  later,  and  by  its 
publications,  nearly  every  prominent  establishment  in  the  world.  The 
statement  is  made  in  no  spirit  of  boastfulness,  but  as  simply  advancing 
the  claim  that  the  office  contributes,  and  steadily,  to  the  world's  work 
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roaterial  yalaable  now — to  be  more  so  in  the  future,  and  sufficient  to 
compensate  the  whole  cost  of  this  especial  service  from  its  commencement. 

The  different  reports  of  the  office,  of  which  mention  has  thus  been 
made,  have  been  favorably  received  in  the  commnhities  for  which  they 
have  been  furnished,  and  their  uses  have  been  acknowledged  by  commu- 
nications from  commercial  associations  and  by  other  official  action. 

The  regnlar  daily  publication  of  the  reports  of  forecasts  by  the  press, 
now  continned'for  seven  years  without  cost  to  the  United  States,  is  con- 
sidered as  an  evidence  of  their  usefulness  and  of  the  favor  with  which 
tbey  are  received  by  the  communities  for  which  they  are  intended. 

The  office  is  in  correspondence,  in  reference  to  its  duties,  with  commit- 
tees appointed  for  the  purpose  by  the  boards  of  trade  and  chambers  of 
commerce  of  the  principal  cities  in  the  Union,  and  also  with  a  large 
number  of  agricultural  societies.    (Paper  11.) 

A  number  of  sets  of  resolutions  officially  adopted  by  the  leading  asso- 
ciations of  this  character  in  the  prominent  cities  of  the  United  States, 
expressing  approval  of  the  service,  and  asking  favorable  action  in  its 
behalf,  accompanied  the  last  annual  report.  These  resolutions  were 
officially  submitted  to  Congress  at  its  last  session. 

Permanent  committees  have  been  this  year  appointed  by  the  action  of 
the  boards.  These  committees  inspect  the  local  offices  at  the  places  in 
which  they  may  be  and  report  monthly  to  this  office  upon  the  condition 
and  utility  of  the  servilse  in  their  vicinities.  The  boards  in  this  way  at 
ooce  cooperate  with  this  office  and  share  the  responsibility  for  its  suc- 
cess. 

A  resolution  as  follows  has  been  adopted  by  a  number  of  the  prominent 
associations  in  the  United  States: 

^^Besolved^  That  the  meteorological  committee  of  the  board  of  trade 
(or  chamber  of  commerce)  shall  be  a  permanent  committee,  and  that 
the  names  of  the  members,  and  any  changes  in  membership,  be,  in  each 
case,  formally  notified  to  the  Chief  Signal-Officer  of  the  Army.  The 
committee  will  confer  with  the  Chief  Signal-Officer  and  will  bring  before 
the  board  (or  chamber)  all  matters  requiring  its  action,  as  relating  to,  or 
needed  for,  the  improvement  of  the  Signal  Service." 

The  organizations  which  have  adopted  this  resolution  are  enumerated 
in  paper  12.  Rules  for  the  government  of  these  committees  have  been 
prepared,  together  with  the  desired  form  of  monthly  reports. 

The  appointment  of  these  committees  furnishes  at  once  a  board  of 
reference,  to  which  questions  of  local  interest  may  be  referred  for  their 
views,  and  provides  an  authorized  source  from  which  this  office  may 
learn  of  its  successes  or  failures,  and  be  thus  enabled  to  direct  its  efforts 
in  the  several  localities.  It  furnishes  also  a  local  supervision  by  parties 
interested  themselves  through  their  personal  interests  in  the  successful 
discharge  of  the  duties  of  the  service,  and  who  will  strive,  for  this  reason, 
to  best  advise  how  that  success  may  be  attained. 

Sergeant  Henry  Calver  furnished  a  report  upon  the  Mount  Carmel 
(III.)  tornado  of  June  4, 1877  (paper  41). 

A  list  of  disasters  upon  the  lakes  for  the  year  ending  June  30, 1877, 
compiled  by  Sergeant  S.  W.  Rhode,  Signal  Service,  U.  S.  A.,  in  charge 
ef  the  Milwaukee  station,  is  given  in  paper  42. 

Sergeant  A.  C.  Ford  furnishes  a  report  of  a  balloon  ascension  made 
from  Nashville,  June  18, 1877  (paper  43). 

Private  L.  M.  Turner  furnishes  a  paper  upon  the  meteorology  of  Saint 
Michael's,  Alaska  (paper  45). 

Paper  10  contains  the  names  of  places  from  which  requests  have 
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been  received  for  the  establishment  of  signal  stations,  bat  at  which  sta- 
tions had  not  been  established  Jane  30, 1877. 

In  the  instrameDt-room  of  the  office  eight  handred  and  twenty-eight 
meteorological  iustraments  have  been  carefully  compared  with  the  official 
standards  daring  the  year,  and  eleven  hundred  and  sixty-four  have  been 
issued  during  the  same  period.  Experiments  with  different  forms  of 
self-registering  apparatas  have  been  continued  systematically  with  the 
view  of  securing  forms  adapted  to  general  uses  on  stations.  Attention 
has  been  especially  directed  to  perfecting  instruments  to  record,  by  elec- 
tricity, at  a  distance;  for  instance,  a  barometer- tube  being  located  at  the 
city  of  New  York,  to  be  so  fitted  with  apparatus  and  electric  wires  at- 
tached  that  the  rises  and  falls  of  the  mercury  in  the  tube  at  New  York 
may  be  automatically  registered  on  paper  in  Washington. 

There  have  been  tested  apparatus  for  similar  ends,  with  a  v^iew  of 
causing  other  instruments  to  register  similarly  and  at  a  distance  auto- 
matically their  readings.  The  successful  application  of  such  apparatas 
is  to  be  desired. 

In  compliance  with  instructions  received  from  the  Secretary  of  War, 
under  date  of  March  25, 1875,  First  Lieut.  F.  G.  Grugan,  Second  Cavalry, 
acting  signal-officer  on  duty  at  this  office,  was,  on  November  20, 1875- 
assigned  to  the  duty  of  collecting,  arranging,  and  displaying  at  the  In- 
temational  Exhibition  of  1876,  subject  to  the  direction  of  the  chairman 
of  the  board  on  behalf  of  the  United  States  Executive  Departments,  such 
stores,  materials,  and  articles  pertaining  to  the  Signal  Service  as  might 
be  designated  by  the  Ghief  Signal-Officer  to  be  placed  on  exhibition. 

This  duty  was  performed  at  this  office  until  March  20,  1876,  on  which 
date  Lieutenant  Grugan  proceeded  to  Philadelphia,  where  he  remained 
until  the  close  of  the  exposition,  November  10, 1876. 

In  addition  to  the  display  of  such  experimental  self- registering  iustra- 
ments as  have  been  adopted  for  the  use  of  the  Signal  Service  after  care- 
ful examination,  the  ordinary  station  instruments  and  a  full  set  of  office 
publications  have  been  exhibited,  together  with  a  station  in  practical 
operation,  illustrating  the  printing  of  maps  and  farmers'  bulletins,  the 
issuing  and  posting  report  bulletins,  receiving  and  transmitting  reports 
by  telegraph,  and  such  other  duties  as  are  usual  at  a  station  of  observa- 
tion. In  military  signaling  the  display  has  consisted  in  the  regulation 
equipments  and  supplies  for  day  and  night  signals,  the  heliograph,  a 
field-telegraph  train  fully  equipped,  and  a  field-telegraph  line  in  opera- 
tion. Graphic  meteorological  charts  charted  at  this  office,  and  trans- 
mitted in  the  lines  of  the  charting  by  telegraph  to  Philadelphia,  were 
used  for  the  first  time  of  which  there  is  known  record  at  this  exhi- 
bition. These  charts  formed  the  bases  of  daily  weather-miaps  there 
issued.  A  smaller  map,  based  upon  the  same  work,  appeared  in  a  news- 
paper— the  New  York  Herald — printed  on  the  grounds. 

The  Chief  Signal-Officer  has  to  acknowledge  the  receipt,  through  the 
Secretary  of  War,  of  three  awards  for  the  Signal-Service  display  in  the 
government  department  at  the  International  Exhibition  at  Philadelphia. 
One  of  these  awards  was  for  ^*  Meteorological  Maps,''  one  for  '^  Reports, 
Maps,  and  Apparatus,"  and  one  for  '<  Collective  Exhibit."  Eeference 
was  made  to  this  display  in  the  last  annual  report  Extracts  from  the 
report  of  First  Lieut.  F.  G.  Grugan,  acting  signal-officer,  are  herewith 
(paper  40). 

The  regular  weather  reports  have  been  received  during  the  year  over 
the  wires  of  the  Western  Union,  Northwestern,  and  International  Ocean 
Telegraph  Companies.  Seven  hundred  and  eighty-six  thousand  seven 
hundred  and  seventy-five  cipher-words  of  weather  reports  have  been 
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received  at,  and  one  handred  and  sixty-two  thousand  six  handred  and 
thirty-three  sent  from  this  office  daring  the  year  ending  June  30, 1877* 
Nine  thousand  two  hundred  and  ten  telegraphic  messages,  other  than 
weather  report^  were  received,  and  eight  thousand  seven  hundred  and 
twenty-four  sent,  in  the  same  period.  There  were  also  received  twenty- 
one  thousand  eight  hundred  and  eighty-eight  cipher-words  of  special 
river  reports. 

The  plans  of  working  forms  of  telegraphic  circuits,'  and  the  rapidity 
of  telegraphic  work  by  them  assured  to  the  service,  have  been  sufficiently 
referr^  to  in  preceding  reports. 

The  average  time  elapsing  from  the  time  at  which  the  readings  of  the 
instruments  have  been  had  at  the  stations  scattered  throughout  the 
United  States,  to  that  at  which  the  reports  based  on  these  readings 
have  been  telegraphed  to  the  press  and  to  the  distributing-stations,  has 
been  one  hour  and  forty  minutes. 

It  is  considered  with  some  satisfaction,  as  one  of  the  consequences 
resulting  from  the  organization  of  this  office,  that,  by  the  use  of 
its  ciphers,  improved  with  the  experience  of  years,  the  faeility  with 
which  constant  practice  has  rendered  practicable  the  telegraphic  work 
necessary  for  its  reports,  and  the  understandings  arrived  at  with  tele- 
graphic companies,  the  Annual  cost  of  the  telegraphic  communications 
of  the  office  has  been  reduced  by  many  thousands  of  dollars.  In  work  of 
the  character  of  that  performed  by  this  service,  this  annual  saving  must 
be  considered  as  an  actual  saving  to  the  Treasury  of  the  United  States 
of  an  equal  number  of  thousands  of  dollars.  In  the  early  days  of  the 
duty  the  telegraphic  companies  overestimated  the  labor  required  for 
the  service,  and  the  difficulties  to  be  encountered  by  them  in  discharg- 
ing it  with  the  regularity  and  the  rigor  demanded.  With  the  long  ex- 
perience of  years  the  difficulties  of  this  nature  have  vanished. 

The  relations  of  the  office  with  the  telegraphic  companies  are  becom- 
ing cordial  everywhere.  It  has  come  to  be  recognized  that  when  the 
office  insists  upon  work  at  very  economical  rates,  and  as  the  companies 
sometimes  consider  a  large  amount  of  it,  it  is  compelled  to  do  so  by  the 
plainest  dictates  of  duty. 

A  new  edition  of  the  Telegraph  Cipher  has  been  prepared,  in  which 
provision  is  made  for  reporting  observed  barometric  readings,  not  cor- 
rected for  elevation,  in  addition  to  the  usual  readings,  reduced  to  the 
hypothetical  reading  of  sea-level.  This  single  item  has  required  the 
addition  of  sixteen  hundred  cipher-words.  To  obtain  this  number  it 
was  necessary  to  revise  the  whole  cipher  manual,  which  now  contains 
five  thousand  one  hundred  and  tflrty-six  cipher-words. 

The  sea-coast  service  of  the  Signal  Service,  in  connection  with  the 
life-saving  service,  has  been  before  referred  to  in  this  report.  The  total 
length  of  the  sea-coast  lines  constructed  by  this  office  is  five  hundred 
and  forty-three  miles.  The  coast-lines  are  connected  with  the  office  by 
leased  wires  from  Gape  May  and  Norfolk.  The  telegraphic  lines,  reach- 
ing  from  Sandy  Hook  to  Cape  May,  and  from  Norfolk  to  Gape  Hatter- 
as,  and  from  Wilmington  to  the  mouth  of  Gape  Fear  Eiver,  on  the 
most  frequented  and  in  some  places  the  most  dangerous  coasts  of  the 
United  States,  have  been  continued  in  operation.  The  stations  upon 
these  lines  are  occupied,  and  the  telegraphic  lines  are  operated  by  en- 
listed men  of  the  Signal  Service. 

The  act  of  Gongress  requiring  this  service  contemplates  the  establish- 
ment of  signal-stations  at  life-saving  stations  and  light-houses  at  points 
along  the  coast  in  such  manner  that  the  coast  and  sea  in  their  vicinity 
may  be  at  once  kept  under  observation,  warning  of  approaching  storms 
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be  given  to  vessels  withia  signal  distance^  and  information  of  disasters 
and  other  incidents  occurriDg  be  rapidly  conveyed  to  the  chain  of  life- 
saving  stations,  to  light-houseS|  ports  from  which  aid  may  come  in  case 
of  ne^,  and  to  this  office. 

These  lines  (and  stations  are  on  the  sea-coast  itself,  and  in  positions 
whence  they  command  a  view  of  the  sea,  and  where  they  can  have 
knowledge  of  disasters  to  occur  from  shipwreck.  The  reports  of  the 
weather  conditions  and  of  the  state  of  the  sea  had  by  them,  and  not 
attainable  in  any  other  way,  are  necessary.  Vessels  passing  in  view 
can  be  at  once  warned  by  signals  of  coming  danger,  or  be  communicated 
with  by  signals,  and  can  be  aided  if  in  distress.  The  telegraphic  wires 
connect  each  station  directly  with  the  War  Department. 

It  is  an  advantage  of  the  telegraph  lines  thns  managed  and  worked, 
that  the  breaking  of  the  wires  at  inlets  or  in  violent  gales  need  not 
break  the  communication.  In  cases  during  the  year  just  past,  mes- 
sages have  been  transmitted  for  weeks  together  over  extensive  breaks 
of  wire-lines  reaching  past  inlets,  by  day  and  night  signals  with  flags 
and  torches. 

The  enlisted  men  at  these  stations  have  been  taught  to  take  and  re- 
port meteorological  observations,  and,  as  signal  men,  are  practiced  in 
both  the  Army  and  Navy  codes,  in  the  use  of  semaphores,  and  in  that 
code  of  permanent  flag-signals  known  as  the  International  Oode,  to  en- 
able them  to  communicate  with  vessels  of  any  nationality.  The  service 
has  proven  its  usefulness  in  the  case  of  a  number  of  disasters  to  ship- 
ping. Its  uses  for  meteorological  purposes  are  before  referred  to.  In 
the  cases  of  savings  at  the  times  of  disasters,  it  is  believed  that  the 
values  saved  have  been  greater  than  the  whole  cost  of  the  lines. 

The  sea-coast  service  stations  in  operation  at  different  dates  have 
been  at  Sandy  Hook,  Long  Branch,  Squan  Beach,  Barnegat,  Atlantic 
City,  Peck's  Beach,  and  Cape  May,  New  .Jersey ;  Nortblk  and  Cape  Henry, 
Virginia ;  Kittyhawk,  Gape  Hatteras,  Gape  Lookout,  Portsmouth,  New 
River,  Wilmington,  and  Smithville,  North  Garolina.  Of  these,  Sandy 
Hook,  Barnegat,  Atlantic  Gity,  Gape  May,  Norfolk,  and  Gape  Henry 
have  been  in  continuous  operation. 

The  constant  changes  occurring  in  the  widths  of  the  numerous  inlets, 
across  which  the  line  upon  the  coast  is  carried  by  cables  between  Cape 
Hatteras  and  Wilmington,  the  destruction  of  portions  of  the  lines  and 
changes  in  the  coast  itself,  caused  by  storms,  have  frequently  inter- 
rupt^ communication  south  of  Gape  Henry.  The  force  and  the  appro- 
priations available  have  not  permitted  extensive  repairs  up  to  June  30, 
1877.  It  is  hoped  the  appropriation  *  for  the  ensuing  year  will  permit 
portions  of  the  line  to  be  re-erected^  and  the  line  itself  maintained  in 
good  condition. 

The  Ghief  Signal-Officer  does  not  feel  called  npon  to  refer  at  length  to 
the  importance  of  a  service  of  this  character  on  the  sea-coasts.  The 
reasons  for  its  maintenance  and  the  benefits  to  be  expected  from  it  are 
manifest.  The  commerce  which  approaches  a  coast  on  which  snch  a 
service  exists,  properly  conducted,  is  spared  disasters,  in  comparison 
with  the  cost  of  which  the  cost  of  the  service  is  little. 

The  watch  kept  by  the  service,  and  the  prompt  transmission  of  a  few 
messages,  have,  in  time  of  danger,  saved  property  amounting  to  more 
than  the  cost  of  the  lines. 

Instances  occurring  since  the  date  of  last  report  have  called  into 
operation  every  duty  for  which  these  lines  and  stations  were  planned, 
and  are  cited  as  proving  the  propriety  of  establishing  them  and  illus- 
trating the  manner  in  which  they  compensate  for  the  necessary  cost. 


REPORT   OF   THE   CHIEF   SIGNAL- OFFICER.  139 

In  the  incidents  of  the  year  have  been  communication  by  signald  with 
vessels  of  war  of  foreign  nations  and  of  the  United  States,  with  com- 
mercial vessels,  and  the  report  by  telegraph  of  the  numbers  of,  either  so 
far  as  visible  from  or  known  at,  any  sea-coast  station. 

Go  March  21,  a  storm  of  unusual  severity  was  signaled  from  the  cen- 
tral office,  as  threatening  the  middle  Atlantic  coast  of  the  United 
States.  On  the  morning  of  the  22d,  when  the  fog  had  lifted.  Sergeant 
Stein,  of  the  Signal  Service,  then  in  charge  of  the  station  at  Cape 
Henry,  discovered  a  large  vessel  stranded  on  a  dangerous  shoal  off  that 
station;  he  at  once  notified  the  wreckers  of  Norfolk,  and  reported  the 
fact  to  this  office.  Nothing  was  known  at  that  time  of  the  nationality 
of  the  vessel,  the  port  from  which  she  had  sailed,  her  cargo  or  condi- 
tion. The  life-boat  from  the  life-saving  station  was  driven  back  while 
attempting  to  reach  her.  With  the  earliest  light  the  sergeant  displayed 
at  his  station  the  attention-flags  of  the  International  Code — a  code  which 
ought  to  be  legible  by  the  marine  of  every  nation,  and  with  which  every 
sea-coast  station  of  the  Signal  Service  is  supplied.  The  answering  sig- 
nals soon  flew  from  the  stranded  ship,  and  it  was  telegraphed  by  flags 
of  the  International  Code  that  the  vessel  was  the  English  ship  Win- 
chester, which  had  sailed  from  Liverpool  in  ballast,  bound  for  Norfolk, 
McDonald,  master,  with  a  crew  of  twenty*seven  men.  The  captain  fur- 
ther desired  that  two  steam-tugs  should  be  telegraphed  for  at  the  near- 
est port  to  come  to  his  assistance^ 

This  message  was  at  once  sent  to  Norfolk  by  electric  telegraph  by 
the  men  of  the  Signal  Service,  who  were  keeping  up  at  the  same,  time 
communication  by  code-flags  with  the  endangered  vessel.  The  oftcial 
signature  of  the  sergeant  in  charge  of  the  station  was  a  sufficient  au- 
thority to  the  wrecking  steamers  telegraphed  for  to  start  to  the  rescue. 
By  the  same  electric  wires  the  facts  were  at  the  same  time  telegraphed 
to  the  central  office  at  Washington,  whence,  bein^  communicated  to  the 
life-saving  and  other  departments,  the  whole  force  of  the  United  States 
coald,  if  needed,  have  been  brought  into  action.  The  work  went  on  at 
Cape  Henry,  the  vessel  asking  by  signal  that  a  safety-line  might  be 
fired  to  them,  and  the  life-saving  service  making  the  attempt.  The 
range  was,  however,  too  great.  Later  in  the  day,  a  line  was  floated 
ashore  from  the  ship,  a  life-car  put  in  operation  and  a  number  of  the 
crew  landed.  The  crew  were  reported  all  safe.  Before  sundown,  as  the 
slorm  diminished,  active  efforts  to  save  the  ship  had  commenced.  A 
part  of  the  crew  remaining  on  board,  a  plan  of  night-signals  was  ar- 
ranged, which,  shown  from  the  vessel,  should  call  for  the  launching  of 
the  life-boat  to  bring  them  off  in  case  of  need  in  the  night. 

The  next  morning,  March  23,  the  captain  of  the  vessel  came  on  shore, 
the  life-car  being  still  kept  working  to  the  vessel.  The  men  of  the  crew 
were  sent  back  to  aid  the  wrecking  parties  as  soon  as  the  sea  should  per- 
mit the  steamers  to  approach  the  vessel.  The  work  commenced  on 
tfarch  23,  and  was  continued  on  March  24.  On  March  24,  the  cautionary 
signal  was  again  ordered  up  at  the  station,  another  storm-area  then  ap- 
proachiog  from  the  Southern  Atlantic  coast,  and  especial  warnings 
were  sent  to  the  ship  and  those  employed  on  her  to  take  such  precau- 
tions as  would  enable  them  to  land  in  case  of  danger.  On  the  evening 
of  March  25  a  violent  storm,  with  very  heavy  sea-swell,  had  reached 
Cape  Henry.  On  the  morning  of  March  26  it  still  continued,  and  with 
the  light  the  sergeant  in  charge  of  the  station  discovered  three  barks 
stranded  near  the  Winchester,  all  within  a  mile  of  each  other.  The 
storm  continued  violent.  The  wreckers  at  Norfolk  were  at  once  tele- 
graphed the  new  disaster, and  the  facts  related  to  the  Chief  Signal  Office 
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at  WashiDgton.  The  <'  attention  signal"  was  again  flown  for  the  bark 
which  seemed  most  in  danger.  No  attention  was  paid  to  it.  Soon  after 
the  main  and  mizzen  masts  of  the  bark  were  carried  away.  The  life- 
boat could  not  reach  her.  Later  her  name  was  read  by  a  telescope,  as 
the  Pantzer,  and  the  crew  of  the  life-saving  station  sncceeded  in  firing 
a  life-line  over  her.  There  was  something  strange  in  the  fact  that 
while  the  danger  seemed  great  the  crew  neither  recognized  the  signal 
kept  flying,  nor  hauled  in  on  the  life-line,  their  only  chance  for  safety. 
A  surf-boat  from  the  wreckers  succeeded  in  boarding  the  other  stranded 
barks  and  found  them  to  be  the  Italian  barks  Franceshino  and  Monte 
Tabor.  Telegrams  were  sent  by  the  Signal  Service  men  to  Baltimore, 
asking;  for  additional  aid,  anchors,  cables,  and  tugs. 

Late  in  the  day,  and  sometime  in  the  afternoon,  the  Pantzer  showed 
the  ^'answering  signal"  of  the  International  code.  The  vessel  was  then 
ascertained  to  be  a  Norwegian  bark,  and  it  is  supposed  her  crew  had 
not  before  realized  that  on  a  foreign  coast  she  could  ask  for  aid.  Al- 
most immediately  after  her  signal  was  answered,  the  Pantzer  signaled 
<'  Please  send  a  life-boat."  In  response  to  this  the  signal  station  showed 
the  signal,  ^*Haul  in  on  the  line";  it  seeming  that  in  all  the  danf^er 
the  crew  of  the  bark  were  not  aware  of  the  uses  of  this  line,  which 
had  been  flred  across  her  deck  early  in  the  morning.  The  line  waa  at 
once  hauled  on  board  the  Pantzer,  the  crews  of  the  life-saving  stations 
had  made  the  life-car  ready,  and  by  nine  o'clock  at  night  her  crew, 
eleven  men  all  told,  were  safely  landed.  In  the  rough  weather  which 
followed,  this  vessel  went  to  pieces.  Of  the  others  the  ship  Winchester 
was  gotten  off  after  some  days'  labor,  and  the  two  barks  Franceshino 
and  Monte  Tabor  saved  without  great  difficulty.    (Paper  44.) 

The  instances  of  these  disasters  have  been  cited  at  length  to  show  in 
how  many  ways  the  noncommissioned  officers  and  men  of  the  service 
may  be  called  upon  to  act,  and  how  in  a  single  instance  the  service  of 
one  station  may  be  instrumental  in  saving  human  life  and  property  of 
very  great  value.  Had  no  Signal  Service  existed,  there  would  have  been 
no  telegraphic  wire  to  Capo  Henry;  had  there  been  telegraphic  wires  to 
Gape  Henry  without  the  Signal  Service,  there  would  have  been  no  non- 
commissioned officer  or  men  capable,  of  at  once  working  the  electric 
wires  and  of  communicating  with  vessels  by  international  signals.  Had 
either  of  these  been  wanting,  it  is  quite  likely  that  very  valuable  ves* 
sels  would  have  been  totally  lost,  because  aid  could  not  have  been  qoickly 
enough  called  for  from  adjacent  ports,  nor  could  theefforts  of  the  salvors 
have  been  wisely  or  safely  directed  without  the  constant  knowledge  of 
the  weather-changes,  had,  as  they  were,  during  all  the  time  the  vessels 
were  endangered.  The  crew  of  the  Pantzer  could  not  have  learned  how 
to  draw  on  board  of  their  vessel  the  life-car,  and  might  have  perished. 
The  wreckers  would  not  have  been  present,  as  they  were,  to  aid  in  the 
unusual  case  of  four  vessels  stranded  together,  and  the  crews  of  the  life- 
saving  stations  could  not  have  had,  as  they  did,  the  immediate  supervis- 
ion of  their  chief  (the  chief  of  the  life-saving  service)  at  Washington. 
As  a  test  of  skill  exercised  in  communication,  it  is  pleasant  to  consider 
that  vessels  of  two  different  nations,  the  English  and  the  Norwegian,  sail- 
ing from  distant  ports,  and  finding  themselves  together  in  distress  on  the 
coastof  the  United  States,  found  also  such  provision  there  made,  that 
each  could  make  known  his  wants,  each  in  his  own  language,  as  if  on 
their  own  coasts  at  home.  They  were,  perhaps,  even  more  promptly 
succored  than  they  would  have  been  on  a  foreign  coast. 

In  the  several  occurrences  of  the  wrecks  of  the  I/Amerique,  the  Bns- 
land,  and  the  United  States  ship  Huron,  the  first  knowledge  had  of  them 


SEPORT  OF   THE   CHIEF   SIGNAL-OFFICER.  141 

at  the  aidiDg-ports  Was  received  over  the  wires  of  these  sea-coast  lines, 
and  a  station  being  established  without  delay  at  the  scenes  of  the  wrecks, 
as  is  the  standing  order  in  the  service  insach  cases,  the  lines  were  capa- 
ble of  rendering  indispensable  assistance. 

The  observations  and  reports  made  npon  the  character  of  the  sea- 
swell  at  these  stations  have  been  referred  to  in  the  preceding  reports. 
The  character  of  the  sea-swell,  and  the  direction  in  which  it  is  moving, 
give  indications  often  of  the  conrse  in  which,  and  the  force  with  which 
storms  are  moving  at  sea,  when  there  may  be  very  little  other  evidence 
of  their  existence.  This  fact  has  long  been  well  known  to  sea-shore 
men,  to  farmers  and  others  residing  near  exposed  coasts.  Systematic 
observation  of  the  character  of  the  sea-swell  for  scientific  uses,  \va8  not, 
however,  practiced  in  this  country  until  the  establishment  of  the  sea- 
coast  stations.  In  the  summer  of  1873,  while  a  cyclone  of  unusual  de- 
stractiveness,  and  which  afterwards  devastated  the  coasts  and  bays  to  the 
northeast  of  the  United  States,  wrecking  a  total  of  at  least  six  hundred 
craft  of  different  sizes,  was  passing  over  the  Bermuda  Islands,  the  long- 
dead  swell  caused  by  it  was  running  into  the  mouth  of  New  York  Harbor. 
There  were  no  other  local  signs  of  its  approach.  The  day  was  bright 
with  sunshine,  a  few  white  fleecy  clouds  were  floating  slowly  in  the  air, 
the  temperature  not  unusually  high,  and  there  was  no  wind.  This  storm 
Bfrack  no  part  of  our  coast  east  of  Boston,  and  was  felt  hardly  at  all  in 
New  York  Harbor.  The  sole  local  evidence  of  its  existence  was  the  sea- 
swell  referred  to,  and  which  had  outrun  the  storm  by  seven  hundred 
miles.  Every  transatlantic  steamer  starting  from  New  York  on  that  day, 
ran  into  the  storm,  encountering  different  degrees^of  its  force  before  mid- 
night; while  in  its  fury  it  endangered  some  of  the  most  powerful  ships. 

It  is  not  doubted  that  as  this  storm  passed  from  south  to  north  along 
the  whole  eastern  coast  of  the  United  States,  the  swell  everywhere  fore- 
ran it,  and  announced  its  movement.  There  was,  at  that  time,  not  a 
single  sea-coast  station  in  the  service  of  the  United  States. 

As  farther  evidencing  the  importance  of  the  study  of  the  sea-swell, 
the  case  of  the  steamer  Albemarle  is  cited.  This  vessel,  commanded 
by  a  skillful  officer,  on  her  voyage  from  Halifax  to  the  Bermudas,  en- 
coantered,  one  pleasant  morning,  the  forerunning  sea-swell  of  this  cy- 
clone. The  vessel  was  hove  to  from  10  a.  m.  until  2  p.  m.,  while  her 
captain  examined  the  sea-swell,  his  instruments,  and  the  appearance  of 
the  sky.  At  2  p.  m.,  concluding  that  the  storm  was  advancing  directly 
npon  the  point  where  the  ship  was  lying,  the  course  of  the  vessel  was 
changed  from  southerly  to  westerly,  and  by  this  action  carried  so  far 
oat  of  the  track  of  the  storm  as  to  arrive  afterward  at  the  Bermudas 
without  having  encountered  it. 

It  is  the  duty  of  this  office  to  warn  shipping,  so  far  as  is  practicable, 
not  only  of  storms  which  may  reach  our  coast,  but  of  those  which  pass 
near  it.  The  sea-coast  stations  contribute  so  much  to  successful  study 
for  this  purpose,  that  they  would  be  maintained  If  they  had  no  other 
uses. 

During  the  year  ending  June  30, 1877,  the  seacoast  was  visited  by  two 
severe  storms,  which  proved  destructive  to  the  sea-coast  telegraph  line. 
The  first  of  these  storms  occurred  September  17, 1876,  and  the  second 
OD  the  dates  April  9  and  10, 1877.  In  the  storm  of  September  17  the 
telegraphic  cables  at  Oregon  and  Ocracoke  Inlets  were  lost;  the  inlets 
were  widened  by  the  storm,  the  beach  itself  being  for  a  considerable 
distance  washed  away.  The  coast-line  connecting  Gape  Hatteras  and 
Wilmington  was  almost  entirely  destroyed. 

These  cases  of  disaster  are  reported  in  order  that  it  may  be  under- 
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stood  ander  what  difficulties  the  sea-coast  lines  most  be  maintained.  It 
is  held  to  be  necessary  to  maintain  these  lines,  and  it  is  needed  to  deter- 
mine what  location  and  strnctare  will  serve  this  end.  To  be  as  useful 
as  it  ought  to  be,  a  sea-coast  line  must  be  practically  on  the  sea-beach 
itself.  Whatever  may  be  the  difficulties  of  maintaining  it,  these  diffi- 
culties must  be  faced.  There  is  no  time  for  the  slow  pace  of  messen- 
gers or  for  horses  ridden  through  the  sand  when  wrecked  ships  are  call- 
ing for  aid.  The  lightning-message  is  not  too  speedy.  The  saving  of  a 
single  ship  or  a  single  life  compensates  the  cost  for  repairs  exceptional 
gales  and  sea-surges,  tearing  away  the  soil  of  the  beach  itself,  may 
make  necessary.  The  progress  of  electric  communication  opens  fields 
of  usetulness  now  so  wide  Uiat  it  would  be  criminal  to  turn  from  them. 
The  regular  seacoastliueouce  standing,  the  telephone  bids  Mr  to  make  it 
possible  to  speak  to  every  point  on  the  beach  or  to  every  wrecked  ves- 
sel to  which  a  line  can  be  thrown  or  carried.  The  time  is  not  far  dis- 
tant when  the  possession  of  a  coast  not  covered  by  a  sea-coast  telegraphy 
not  guarded  by  a  seacoast  storm-signal  and  signal  service,  and  not  sup- 
plied with  the  force  and  means  of  aid  at  life-saving  stations,  will  be  held 
as  much  an  evidence  of  semi-barbarism  as  is  now  among  civilized  nations 
the  holding  of  any  national  coast  without  a  system  of  light-house  lights. 
Foreign  commerce  will  flow  toward  the  safest  coast.  Domestic  com- 
merce will  there  be  more  remunerative.  The  United  States  have  first 
taken  the  first  steps  for  such  protections.  So  far  as  is  known  at  this 
office,  they  do  not  regret  it. 

Lieut.  A.  W.  Oreely,  acting  signal-officer,  inspected  the  sea-coaat  line 
from  Norfolk  to  Smithville,  in  compliance  with  Special  Orders  189,  dated 
November  27,  1876,  and  upon  his  return,  Lieut.  0.  A.  Booth,  acting  sig- 
nal-officer, was  ordered,  with  a  working  party  of  Signal  Service  men,  to 
repair  the  lines  south  of  Gape  Hatteras.  He  is  still  engaged  upon  the 
work. 

Experiments  have  been  made  by  Lieutenant  Booth  in  the  use  of  iron 
poles  on  low  beaches  which  are  liable  to  be  entirely  covered  by  water, 
and  it  is  believed  they  can  be  used  with  great  advantage.  A  nnmber 
of  these  poles  were  used  on  the  low  beach  immediately  below  Ocracoke 
Inlet,  and,  although  they  have  at  times  been  entirely  covered  by  water, 
the  sea-level  rising  and  remaining  for  some  hours  above  the  tops  of  the 
poles,  only  one  of  them^has  been  lost,  and  that  was  carried  away  by  a 
small  v^ssel'which  was  dragged  across  the  beach  during  the  storm  of 
April  9  and  10, 1877. 

Temi)orary  stations  were  established  on  the  north  and  south  sides  of 
Oregon  Inlet,  December  21, 1876,  and  communication  maintained  across 
the  inlet  by  means  of  flag  and  torch  signals  while  the  telegraphic  cable 
remained  disabled.  A  temporary  station  was  also  opened  at  Ocracoke, 
on  the  north  side  of  the  inlet  of  the  same  name,  and  telegraphing  kept 
up  by  flags  and  torches,  keeping  thus,  in  connection  with  the  telegraphic 
wires,  communication  from  Gape  Ilatteras  to  the  office  of  the  Ghief  Sig- 
nal-Officer until  a  cable  could  be  relaid. 

In  the  storm  of  April  9  and  10  the  line  between  Gape  Henry  and 
Kittyhawk  was  prostrated,  several  hundred  poles  and  several  miles  of 
wire  being  washed  away.    At  this  date  a  working  party,  under  com- 
mand of  Lieut.  G.  A.  Tingle,  acting  signal-officer,  is  repairing  the  line, 
and  every  effort  is  being  made  to  render  it  secure. 

During  the  storm  of  September  17, 1876,  the  north  head  of  Barnegat 
Inlet  was  washed  away,  the  width  of  the  inlet  increased,  and  the  end  of 
cable  lost.  As  the  end  could  not  be'found,  it  was  necessary  to  under- 
run  the  cable  from  the  south  side.    This  was  done,  and  all  but  500  yards. 
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of  the  cable  secured.    A  splice  was  made  April  13/ 1877,  and  direct  tele* 
graphic  coinmaDication  with  this  office  resumed. 

A  temporary  station  was  established  on  north  side  of  Barnegat  Inlet^ 
January  13, 1877.  Gommanication  opened,  and  all  meteorological  and 
other  reports  were  transmitted  by  flag  and  torch  nntil  the  cable  was  in 
working  order. 

The  line  on  the  New  Jersey  coast  has  been  entirely  reinsniated  north 
of  Cape  May.  The  entire  nnmber  of  miles  reinsniated  on  this  line  was 
129. 

The  total  number  of  messages  received  over  the  sea-coast  line  during 
the  year  ending  June  30, 1877,  was  6,317^  the  total  nnmber  sent  in  same 
period  was  3,607,  or  a  total  of  9,924  messages  received  and  sent^  which 
would  have  cost,  at  regnlar  rates,  $10,221.34. 

This  description  has  been  thus  minute  because  it  is  desired  to  show 
that  a  force  of  trained  soldiers,  doing  a  land  duty  on  shore,  displaying 
signals  hoisted  on  land,  though  answered  from  ships ;  watching,  as  sen- 
tinels, each  his  special  ^^  beat"  of  sea  and  shore;  telegraphing  messages, 
by  electric  wires,  to  summon  aid;  or  telegraphing  them  by  the  same  flag 
and  torch  signals  they  use  in  war  when  the  lines  are  gone;  erecting  and 
keeping  up  their  own  wire  lines  of  telegraph;  displaying  storm  warn- 
ings by  day  or  at  night ;  making  the  regnlar  meteorological  observations, 
that  the  warnings  may  be  ordered;  in  effect,  a  regular  sentinel  force,  to 
warn  and  to  aid  in  9ny  danger,  all  in  strict  military  subordination  to 
each  other  by  their  grades,  and  all  to  the  central  office,  are  a  force  of 
soldiers  as  usefully  employed  for  purposes  of  peace,  and  as  ready,  by 
training,  for  war,  as  a  force  can  be  kept. 

In  pursuance  of  the  acts  of  Congress  authorizing  the  construction  and 
operation  of  telegraphic  lines  in  the  interior  and  upon  the  frontier,  for 
connecting  military  posts«nd  stations,  and  for  the  protection  of  the  pop- 
nlations  from  Indian  and  other  depredations,  officers  and  enlisted  men 
of  the  Signal  Service  ^ave  been  continued  upon  these  duties.  The  lines 
in  Arizona,  Kew  Mexico,  and  upon  the  Texan  frontier  are  nearly  com- 
pleted. The  work  of  construction  has  been  in  great  part  done  by  work- 
ing parties  furnished  by  the  active  co-operation  of  department  command- 
ers. A  total  length  of  three  thousand  two  hundred  miles  of  line  is  now 
operated  and  maintained  in  the  care  of  officers  and  enlisted  men  of  the 
Signal  Service. 

A  telegraph  line  well  worked  forms  one  of  the  most  efficient  of  bar- 
riers against  the  raids  of  Indian  war  parties.  The  country  on  onr  front* 
ier  through  which  such  parties  pass  has  but  few  points  at  which  water 
can  be  had.  The  posts  occupied  by  the  Army  are  scattered  along  the 
line  at  intervals  of  several  hundreds  of  miles.  The  object  in  view,  with 
Indian  war  parties,  is  to  pass  between  the  posts  and  settlements  without 
disturbing  any  of  them  ;  and  they  very  much  dread  to  leave  any  danger 
in  their  rear,  or  to  so  alarm  the  country  as  to  cause  their  retreat  to  be 
cnt  off  la  their  return  toward  the  region  occupied  by  their  tribe.  The 
existence  of  the  telegraph  line  enhances  both  these  dangers.  It  is  use- 
less to  break  it  as  the  parties  pass  toward  the  scene  of  their  incursion, 
for  this  alarms  both  the  posts  or  settlements  on  both  sides  of  the  break, 
and  brings  repair-men  and  guards  at  once  to  the  point  of  the  break  and 
npon  their  trail;  nor  does  it  stop  communication  between  the  posts,  for 
the  messages  may  be  sent  circuitously  by  other  wires  perhaps  covering 
hnndreds  of  miles  of  distance  around  the  point  at  which  the  line  has 
been  disabled.  If  the  wire  is  not  broken  when  the  trail  passes  the  line, 
the  troops  can  of  course  be  very  readily  called  upon  whenever  the  number 
of  the  parties  may  be  discovered.    But  even  if  the  line  is  passed  safely 
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and  the  trail  is  not  detected,  the  danger  the  electric  wires  cause  is  not 
ended.  Wherever  the  party  may  strike,  if  the  blow  £ei11s  near  any  set- 
tlement or  station  connected  with  the  telegraphic  network,  the  alarm 
becomes  in  a  few  hours  general.  The  troops  on  the  line  they  have  jast 
passed  know  there  is  a  war  party  in  the  field ;  other  troops  and  other  set- 
tlements can  be  aroused.  The  line  of  the  Indian  retreat,  the  points  they 
must  pass  to  reach  water,  are  approximately  known,  and  while  the  par- 
suit  goes  on  in  the  field  other  forces  can  occupy  these  passes  and  poiots 
in  advance  of  the  flying  tribe.  There  can  be  no  constructions  more  im- 
portant for  holding  a  frontier  or  protecting  the  first  steps  of  advancing 
civilization  than  the  telegraphic  lines.  In  a  number  of  cases  occurring 
in  Texas,  Few  Mexico,  and  Arizona,  since  the  date  of  the  last  annnai 
report,  the  movement  of  troops  and  of  material,  directed  by  telegraph, 
upon  alarms  sent  by  telegraph  from  settlements,  upon  the  frontier  sys- 
tem of  lines,  have  been  so  timely  as  to  have  attained  results  which  could 
not,  without  the  rapid  action  made  possible  by  the  lines,  been  hoped  for. 
How  much  of  life  or  property  has  been  saved  by  attacks  thus  guarded 
against,  and  which  might  else  have  been  made  on  defenseless  communi- 
ties, can  be  conjectured  only.    (Paper  46.) 

From  each  of  the  stations  on  the  telegraphic  lines  thus  in  charge  of 
the  Signal  Office,  a  daily  report  is  had  and  used,  the  whole  forming  a 
valuable  portion  of  the  system  of  reports  each  day  discussed.  There  is 
no  reason  why  the  working  of  the  lines,  thus  doubly  useful,  should  not 
be  economically  and  successfully  conducted.  The  saving  in  the  cost  of 
these  reports,  and  the  sums  received  foi;  messages,  make  the  lines  in  part 
self-supporting. 

Aside  from  the  benefits  resulting  from  the  connection  of  military  posts, 
and  the  incidental  protections  the  stations  at  frontier  villages  upon 
the  lines  give  the  country  through  which  they  pass,  thus  aiding  its  de- 
velopment and  advancing  the  commercial  interests,  the  meteorological 
information  such  lines  make  available  is  useful  fojr  other  duties  of  the 
Signal  Service.  The  existence  of  the  lines  in  the  interior  of  Texas  permit 
warnings  to  be  exhibited  on  the  coast  of  that  State  where  they  were  be- 
fore imQracticable.  The  lines  in  Southern  Arizona  and  New  Mexico 
make  possible  reports — having  a  relation  to  the  conditions  existing  over 
the  great  interior  plateau — this  year  the  subject  of  especial  study. 

The  scanty  force  of  the  Signal  Service  will  not  permit  it  to  successfully 
occupy  the  lines  already  contemplated  in  existing  legislation,  without 
additional  details. 

Arizona  division, — Second  Lieut.  Philip  Beade,  acting  signal-officer, 
has  remained  in  immediate  charge  of  the  lines  in  Ibis  division.  Ninety- 
five  miles  of  line  between  Gamp  Grant,  Ariz.,  and  Balston,  N.  Mex., 
have  been  built  during  the  year,  completing  thus  the  line  of  connection 
between  Arizona  and  New  Mexico.  The  greater  portion  of  the  line  be- 
tween Gamp  Grant  and  Tucson,  Ariz.,  has  been  rebuilt  Work  is  in 
progress  upon  the  line  between  Gamp  Grant  and  Gamp  Apache,  and 
telegraphic  communication  between  these  points  will  be  established  at 
an  early  date. 

In  addition  to  the  above  work  it  has  been  found  necessary,  owing  to 
frequent  storms  and  the  infehor  character  of  the  supports  used  in  the 
construction  of  the  original  line,  to  reset  and  repair  the  entire  line  from 
Tucson  to  Gamp  Verde,  and  from  Maricopa  Wells  to  a  point  twenty 
miles  west  of  Yuma,  a  total  distance  of  nearly  five  hundred  miles.  This 
has  involved  a  great  amount  of  labor,  owing  to  the  scarcity  of  timber 
adjacent  to  the  Une  and  the  difficulties  of  transportation. 

The  following  stations  were  in  operation  June  3(^  1877 :  San  Diego, 
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Campo,  Yama,  Stan wix, Maricopa  Wells,  Florence,  Tucson,  Wickenburg, 
Prescott,  Camp  Verde,  Phcenix,  Camp  Grant,  and  Gamp  Bowie — thirteen 
in  all;  of  these,  Camp  Bowie  was  added  during  the  year.  One  station, 
that  of  Camp  Lowell,  has  been  discontinued,  as  the  operator  was  needed 
to  open  and  work  the  new  station  at  Bowie.  The  stations  at  Tuma,  Stan* 
wix.  Camp  Yerde,  Grant,  Tucson,  Florence  and  Maricopa  Wells  make 
fall  tri-daily  meteorological  reports  to  the  central  office  in  Washington, 
and  all  stations  on  the  line  make  one  afternoon  report  daily. 

The  total  receipts  of  the  line  for  the  year  ending  June  30, 1877,  were 
$19,912.13,  of  which  amount  $11,122.13  was  from  this  line,  and  $8,789,90 
other  line  receipts. 

The  amount  of  official  free  business  done  during  the  same  period,  com- 
pated  at  regular  rates,  was  $9,292.25,  without  including  the  meteoro- 
logical reports,  or  the  daily  press  reports  furnished  military  posts  on  the 
lines  as  a  matter  of  courtesy. 

The  total  number  of  enlisted  men  of  the  Signal  Service  on  duty  in 
this  division  June  30,  1876,  was  twenty-one;  the  number  assigned 
daring  the  year,  ten ;  the  loss  by  discharge,  six :  by  death,  two;  by  deser- 
tion, one,  and  by  transfer  one.  The  total  number  on  duty  June  30, 
1877,  was  twenty-one. 

New  Mexican  Division. — Second  Lieut.  S.  C.  Vedder,  acting  signal- 
officer,  remains  in  charge  of  the  telegraph-lines  in  this  division. 

At  the  close  of  the  fiscal  year  ending  June  30, 1876,  offices  had  been 
opened  for  the  transaction  of  business  at  the  following-named  places : 
Santa  F^,  Albuqurque,  Belen,  Fort  Craig,  Fort  Selden,  Fort  Bayard, 
and  Silver  City ;  seven  in  all.  During  the  year  ending  June  30, 1877, 
offices  were  opened  at  La  Mesilla,  July  13, 1876 ;  Los  Lunas,  December 
20,  1876 ;  at  Socorro,  January  1,  1877 ;  and  at  Los  Cruces,  April  10, 
1877.  All  of  these  stations  were  in  operation  June  30,  1877,  except 
Socorro,  which  was  closed  June  6,  1877,  for  want  of  means  with  which 
to  maintain  it,  and  Los  Cruces  discontinued  for  the  same  reason  at  the 
close  of  the  year. 

The  line  has  been  extended  from  Silver  City  to  the  Territorial  bonnd- 
ary  between  New  Mexico  and  Arizona,  where  its  junction  with  the  Ari- 
zona lines  completed  the  continnous  telegraphic  connection  between 
Santa  F6,  K.  Mex.,  and  San  Diego,  Cal.,  before  referred  to;  the  junction 
being  made  on  May  4, 1877. 

The  working  party  under  Lieutenant  Yedder^s  charge  continued  work 
beyond  Balston  to  the  Territorial  line,  a  distance  of  twenty-two  miles. 
The  Territorial  line  was  reached  May  4,  1877.  Arrangements  have 
been  made  to  extend  this  line  from  Mesilla  to  El  Paso  as  soon  as  a  work- 
ing detail  can  be  secured.  The  poles  or  supports  for  this  extension  were 
furnished  by  the  citizens  of  New  Mexico,  in  order  to  obtain  telegraphic 
communication  with  El  Paso  at  as  early  a  date  as  practicable. 

The  number  of  enlisted  men  on  duty  in  this  division  June  30,  1876, 
was  seven.  The  number  June  30,  1877,  was  five.  One  man  was  dis- 
charged, one  died,  and  two  were  relieved  during  the  year.  Two  were 
assigned  to  partially  replace  these  losses. 

The  total  receipts  of  the  line  for  the  year  ending  June  30,  1877,  was 
85,794.96,  of  which  amount  $3,436.16  was  for  this  line,  and  $2,350.80 
other  line  tariff.  The  amount  of  official  free  business  for  the  same  period 
was  $1,77L83. 

Tcjpas  Bivison, — First  Lieut.  James  A.  Buchanan,  Fourteenth  Infantry, 
and  acting  signal  officer,  was,  by  direction  of  the  Secretary  of  War, 
aftsigned  to  the  charge  of  the  line  by  Special  Orders  No.  14,  paragraph  5, 
Headquarters  of  the  Army,  Adjutaut-General's  Office,  dated  Washing* 

10  so 
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ton,  July  24, 1876,  and  relieved  by  Special  Orders  No.  160,  paragraph  3, 
Headquarters  of  the  Army,  Adjutant-General's  Office,  dated  Washing- 
ton, August  5, 1876. 

First  Lieut.  George  S.  Grimes,  second  Artillery,  and  acting  signal  offi- 
cer, was  assigned  to  the  charge  of  the  line  by  Special  Orders  No.  160, 
paragraph  3,  Headquaiters  of  the  Army,  Adjutant-General's  Office,  dated 
Washington,  August  5, 1876,  and  still  remains. 

The  following- named  stations  were  in  operation  June  30, 1876:  Deni- 
son.  Pilot  Point,  Decatur,  Jacksboro',  Cambridge,  Fort  Sill,  Graham, 
Griffin,  Camp  Colorado,  Concho,  Stockton,  McKavett,  Mason,  Fredericks- 
burg, Comfort,  Boeme,  San  Antonio,  Castroville,  Uvalde,  Brackettville, 
Eagle  Pass,  Laredo,  Bio  Grande  City,  Edinburg,  and  Brownsville ;  m  all 
twenty-five  stations.  These  stations  were  all  in  operation  June  30, 1877, 
except  that  at  Comfort,  closed  December  7, 1876,  and  that  at  Camp  Colo- 
rado, closed  March  31, 1877. 

The  following-stations  were  established  during  the  year  ending  June 
30, 1877 :  Coleman  City,  Tex.,  opened  April  1,  1877  5  Henrietta,  Tex., 
opened  February  1,  1877;  D'Hannis,  Tex.,  opened  June  1,  1877.  The 
total  number  of  stations  in  operation  June  30, 1877,  was  twenty-six,  of 
which  nineteen  were  operated  by  enlisted  men  of  the  Signal  Service  and 
seven  by  civilians.  The  total  number  of  enlisted  men  of  the  Signal 
Service  on  duty  in  this  division  June  30,  1876,  was  thirty-one.  The 
number  on  duty  June  30,  1877,  was  thirty.  Number  of  enlisted  men 
relieved  during  the  year  was  two ;  the  number  discharged  was  nine,  and 
the  number  assigned  to  duty  ten.  The  number  of  civilian  operators  on 
duty  June  30, 1876,  was  five ;  number  on  duty  June  30, 1877,  was  nine, 
making  a  total  force,  enlisted  and  civilian,  on  the  latter  date,  of  thirty- 
nine  men. 

In  addition  to  the  telegraphic  work  required  of  operators,  the  Signal- 
Service  men  in  charge  of  stations  perform  also  the  duties  of  meteoro- 
logical observers. 

The  following  stations  report  in  full  tri-daily  by  telegraph  to  the  cen- 
tral office:  Denison,  Jacksboro',  Fort  Sill,  Griffin,  Concho,  Stockton, 
Mason,  San  Antonio,  Brackettville,  Eagle  Pass,  Laredo,  and  Browns- 
ville ;  twelve  in  all.  The  reports  from  these  stations  are  collected  and 
consolidated  at  Denison  before  transmission  to  Washington.  From  all 
other  stations  in  this  division,  except  D'Hannis  and  Henrietta,  one  full 
meteorological  report  is  telegraphed  every  afternoon.  A  special  report 
of  the  condition  of  the  weatlier,  at  the  time  of  sunset,  is  made  out  from 
every  station  on  the  line,  and  telegrax)hed  at  8  p.  m.  to  the  central 
office  in  Washington. 

All  the  stations  in  this  division  have  been  inspected  during  the  year. 
Those  north  of  San  Antonio  were  inspected  twice ;  once  by  Lieut.  Geo. 
S.  Grimes,  in  September  and  October,  1876,  and  again  by  Lieut.  A.  W. 
Greely  during  the  months  of  February,  March,  and  April,  1877.  The 
stations  south  of  San  Antonio  were  inspected  during  the  months  of  May 
and  June,  1877,  by  Lieutenants  Greely  and  Grimes. 

Large  portions  of  line  have  been  reinsulated  during  the  year ;  other 
repairs  have  been  made,  and  the  line  is  now  reported  in  fair  condition. 
Many  repairs  will  be  needed  during  the  ensuing  year  to  maintain  prompt 
and  regular  communication.  In  some  places  portions  of  the  line  will 
need  to  be  rebuilt.  Eepair-parties  have  been  furnished  by  the  garrisons 
at  Eagle  Pass,  Laredo,  Bio  Grande  City,  and  Brownsville.  The  com- 
manding officers  at  all  posts  lying  along  the  lines  have  responded  cheer- 
fully, under  the  general  instructions  of  the  general  commanding  the 
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department,  to  requests  made  upon  them  for  assistance  in  men  and 
transportation  for  the  maintenance  of  line. 

'3^6  s^gRregate  cash  receipts  from  telegraphic  tolls  on  messages  sent 
over  the  lines  of  this  division  for  the  year  ending  Jane  30,  1877,  were 
$22,947.76,  of  which  amount  $16,076.78  was  for  the  military-line  tariflf, 
aDd  $6,870.98  for  other  lines.  The  money-value,  at  regular  tariff-rates 
of  official  messages  of  the  War  Department  and  other  free  official  busi- 
ness transmitted  from  and  to  the  different  offices  along  the  line  during 
the  year,  amounted  to  $9,249.85. 

There  have  been  many  difficulties  of  administration  and  execution 
to  be  encountered  in  the  construction  and  working  of  the  lines  thus 
reported.  The  work  was  a  new  one;  the  country  considered  impracti- 
cable for  telegraphic  construction.  The  appropriations  and  the  force 
are  small.  There  were  oppositions  which  were  not  wise.  These  incon- 
veniences disappear  one  by  one  as  they  are  encountered.  That  it  was 
essential  for  the  safety  and  development  of  the  country  that  these  lines 
should  exist,  is  not  now  disputed.  The  mode  in  which  best  to  construct, 
maintain,  and  manage  them  is  taught  by  experience. 

The  construction  of  telegraphic  lines  upon  iron  supports  has  been, 
within  the  year,  tested  on  lines  between  this  office  and  Fort  Whipple 
and  on  the  sea-coast  It  seems  now  to  be  indicated  that  the  use  of  such 
supports  may  solve  the  great  difficulty  of  the  want  of  timber-supply  in 
the  barren  interior  and  that  of  transportation.  The  difficulties  of  work- 
ing are  found  to  exist  while  lines  are  new,  necessarily  imperfect  in  parts, 
and  while  the  force  is  not  yet  disciplined  to  the  regular,  steady,  and 
increasing  daily  work  and  the  occurrences  incident  to  the  inconvenience 
of  the  construction  and  repair  through  sparsely-settled  Territories  on 
routes  without  railways,  and  threatened  always  by  Indians  or  other 
hostile  forces. 

The  office  is  called  upon  to  recognize  the  courteous  and  prompt  aid 
with  which  the  wishes  of  the  Secretary  of  War  have  been  met  on  the 
part  of  division,  department,  and  district  commanders,  and  the  zeal 
with  which  the  working  parties  of  troops  by  them  detailed  have  per- 
formed their  duties. 

Unless  in  the  presence  of  insuperable  difficulties,  no  request  for  assist- 
ance has  been  made  which  has  failed  of  attention.  It  is  hoped  the  aid 
thus  received  from  General  E.  O.  C.  Ord,  commanding  Department  ot 
Texa8,  General  John  Pope,  commanding  Department  of  Missouri,  Gen- 
eral Edward  Hatch,  commanding  District  of  New  Mexico,  and  General 
A.  y.  Kautz,  commanding  Department  of  Arizona,  will  be  justified  by 
the  success  in  the  several  spheres  of  their  duty  the  lines  may  secure  to 
the  military  operations  under  their  command. 

The  Chief  Signal-Officer  earnestly  recommends  legislation  for  a  more 
complete  organization  of  the  Signal  Service.  With  duties  now  as 
extensive,  as  important,  and  reaching  directly  more  interests  of  the  peo- 
ple of  the  United  States  than  those  of  any  other  bureau  of  the  War 
Department,  it  exists  without  laws  providing  for  the  permanent  employ- 
ment and  grades  of  its  officers,  or  the  higher  military  promotion  of  its 
enlisted  men.  This  condition  is  found  to  seriously  embarrass  the  work 
of  the  office.  The  subject  of  such  organization  received  last  year,  and 
in  the  year  preceding,  careful  attention,  and  was  favorably  recom- 
mended by  the  President  to  Congress.  The  experience  of  the  year  has 
demonstrated  the  need  of  it.  If  the  service  is  to  advance  to  greater 
success,  it  cannot  be  too  safely  guarded  against  possible  hamperint^s,  or 
offer  too  certain  rewards  for  faithful  service.  The  organization  is  neces 
sarily  military.    Kesponsibility  for  human  life  as  well  as  for  property 
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rests  on  the  work  of  this  office.  The  extent  is  great.  It  requires  care- 
ful organization  and  rigid  discipline.  Neither  officer  nor  man  must 
hesitate  to  act  on  an  order.  Skill  in  its  duties  and  the  habit  of  them 
improve  with  experience.  Both  are  out  of  the  line  of  commercial  profit. 
The  certainty  of  honorable  employment,  the  equal  certainty  of  some 
reward  to  follow  years  of  faithful  duty,  is  the  right  of  men  so  serving. 

The  results  for  the  year  give  cause  for  encouragement.  It  has  been 
marked  by  the  fact  that  it  has,  in  its  incidents,  called  into  action  every 
one  of  the  particular  duties  of  the  Signal  Service,  as  provided  both  for 
peace  and  war.  The  useful  preannouncement  of  approaching  meteoric 
changes  is  admitted  as  established  by  now  seven  years'  continuous  prac- 
tice. Wise  criticism  demands  each  year  improving  accuracy.  With 
each  year  the  paths  for  improvement,  the  evidences  of  success,  have 
become  more  visible.  The  work  has  gained  in  simplicity  and  extent. 
The  co-operation  of  true  scientists  has  continued  both  at  home  and 
abroad.  The  uses  of  the  service,  and  the  results  to  be  hoped  from  its 
future  development,  have  been  appreciated.  The  popular  support,  and 
the  support  of  the  press,  have  been  steady  and  considerate.  The  ser- 
vice advances  not  always  by  smooth  paths,  but  to  a  certain  success. 

ALBERT  J.  MYER, 
Brig.  Gen.  {Bvt.  Assgd.\  Chief  Signal-Officer  IT.  8.  A. 

Hon.  G.  W.  MoCeary, 

Secretary  of  War. 


Paper  1. 

COURSE  AT  FORT  WHIPPLE,  VIRGINIA. 

(Ercluaire  of  the  drills  in  the  armSj  toith  trains  or  for  permanent  oonstruciionB,) 

OFFICKRS. 

The  coarse  of  instraction  for  officers  is  both  practical  and  theoretical.  The  theo- 
retical portion  comprises  instraction  in  the  following  books,  viz:  The  Manaal  of  Sig- 
nals, Pope's  Practical  Telegraphy,  CaUey's  Hand-book  of  Telegraphy,  Loomia's  Meteor- 
ology, Instructions  to  Observer  Sergeants,  the  Cipher  Manual.  The  supplementary 
course  of  reading  comprises  in  the  cases  of  officers  permanently  detailed  for  the  full 
duties  of  the  Signid.  Service,  in  addition  to  especial  works  from  time  to  time  desig- 
nated :  The  Practical  Uses  of  Meteorological  Reports  and  Weather  Maps,  Smithsonian 
Directions  for  Meteorological  Observations,  Buchan's  Handy  Book  of  Meteorology,  Pid- 
dington's  Horn  Book,  Espy's  Philosophy  of  Storms,  Fitz  Roy's  Weather  Book,  Martin's 
Rotary  Theory  of  Storms,  Ley's  Laws  of  the  Winds,  Espy's  First  Meteorological  Re- 
port, Espy's  Fourth  Meteorological  Report.  The  practical  portion  consists  of  wand 
practice,  which  is  continued  until  the  officer  can  read  messages  at  the  rate  of  ten 
words  per  minute ;  practice  in  the  field  with  flag  and  torch  in  general  service  ;^  homo- 
graphic,  chronosemic,  and  international  codes  of  flag-signals  and  various  kinds  of 
ciphers,  and  practice  with  the  heliograph  in  the  general-service  code. 

The  ranges  for  practice  are  from  a  few  hundred  yards  to  eighteen  miles  in  extent 
with  flag  and  torch,  and  extreme  long  range  of  thirty-one  miles  with  the  heliograph. 

The  officers  have  practical  instruction  in  telegraphy  (General  Service  Code)  until 
they  can  send  and  receive  at  the  rate  of  ten  words  per  minute,  and  are  required  to 
make  drawings  of  the  various  telegraph  instruments  and  electrical  batteries  in  use  in 
the  Signal  Service. 

ENLISTED  MEN. 

i   Candidates  for  promotion  to  the  grade  of  sergeants:  „        ,    „      , 

The  course  comprises  theoretical  instruction  in  the  Manual  of  Signals,  Pope's  Practi- 
cal Teleeraphy,  Loomis's  Meteorology,  the  Instructions  to  Observer  Sergeants,  and 
nractical  instructions  in  field-signals  (General  Service  and  International  Codes),  in 
the  Morse  Code  of  Telegraphy,  and  in  the  care  of  electrical  batteries.  ... 

2  The  theoretical  course  for  assistants  to  observer  sergeants  comprises  instruction 
in  Loomis's  Meteorology,  Instructions  to  Observer  Sergeants,  and  the  portion  of  Pope's 
Telegraphy  relating  to  instruments  and  batteries.  The  course  comprises  instruction 
in  Morse  Code  of  Telegraphy  and  observatory  duty. 
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All  enlisted  men  are  reqoired  to  be  able  to  send  and  receive,  in  tbe  Morse  Code,  at 
the  naiform  rate  of  ten  words  per  minate  before  being  considered  competent  for 
fitatioD  daty. 

All  enlisted  men,  before  bein^  placed  under  instructions  as  assistants  to  observer 
Rergeants,  have  practical  instruction  in  the  general  service  code. 

Paper  2. 


RECORD  OF  SIGNAL  CAMP  OF  INSTRUCTION,  FORT  WHIPPLE,  VIRGINIA. 

Officers  instructed  during  the  year  ending  June  30,  1877. 


Name. 

Bank  and  corps. 

Reported  for 
inairuotioQ. 

Relieved  from 
instruction. 

Remarks. 

C.  A.  Booth 

J.LClem 

Sd  lieiit  lat  lofaotrj 

lat  lient  34  ib  Infantry 

2d  lient  lat  Artillery 

2d  lleut  2d  Artillery 

lat  lient.  lat  ArtUlery 

Dec.  23,1675 

Aug.  26, 1876 
Sept  3,1876 

Sept  4,1876 
Sept   4,1876 

July  24, 1876 

Feb.  1,18T7 
May    2,1877 

May  2.1877 
May    2,1877 

Completed  toll  conrse  of 
signaling,   telegraphy, 
and  meteorology. 

Completed  coarse  of  me- 
teorology. 

Completed  full  conrse  of 
signaling,   telegraphy, 
and  meteorology. 
Do. 
Do. 

F.S.£ice 

C.A.TiDff1e 

T.H.  Barber 

Papbr  3. 
Amount  of  field-practice  had  by  each  officer. 


Name. 

Rank  and  corps. 

Number  of    days 
flag-practice  was 
bad. 

Number  of  nights 
torch -practice 
waa  bad. 

Remarks. 

J.L.Clem 

1st  lient  24th  Infantry. . . . 

2d  lient  let  Artillery 

ad  lient  2d  Artillery 

lat  lient  lat  Artillery 

29 
30 
28 
31 

4 

10 
9 
7 

F.&Bice 

C.  A.  Tingle 

T.fl.  Barber 

Paper  4. 

Table  showing  the  instruction  of  candidates  for  the  grade  of  sergeant  from  July  1,  1876,  to 

June  30,  ItTT?. 


Name. 


Jobs  A.  Ody 

Nicholas  6.  Brewer 

Jrmrph  E.  Maybew 
William  Dowoa 

James  C.  Franklin . 
Edward  F.  Knbel  .. 
Kapert  R.  Rodgers. 

George  W.  Hay 

Orin  Parker 

Juaea  Gtlligan 

Herberts.  Foster.. 
Marion  M.  Sickler  . 
BametB.  Light.... 
DaTid  T.  FUuinery. 
Luther  M.Dey 

Francis  Pi«»rce 

JohnT.O'KeeiTe... 


Instruction 
commenced. 


Apr. 
Apr. 


5,1876 
6,1876 


Apr.  20,1876 
July  13, 1876 


Date  of 
promotion. 


Remarks. 


July 
July 


1. 1876  ! 
1, 1876 


July 

July 

Ang. 

Aug. 

Ang. 

Aug. 

Ang. 

A-ug. 

Ang. 

Oct 

Oct 


12,1876 

28,1876 

1, 1876 

3,1876 

5. 1876 

5.1876 

5, 1876 

5, 1876 

9, 1876 

23,  1876 

24, 1876 


Oct   27,1876 
Nov.  17, 1876 


.Tuly    1.1876 
Nov.    1,1876 


Nov. 
Nov. 
Nov. 
Nov. 
Feb. 
Feb. 
Nov. 
Nov. 
Feb. 
Feb. 


13. 1876 
1, 1876 
1, 1876 
1,1876 
1,1877 

10. 1877 
1, 1876 
1, 1876 

10. 1877 
10, 1877 


Feb.  10,1877 
Feb.  10.1877 


In  charge  of  station  at  St  Marks,  Fla. 
Keduced  to  tbe  ranlcs  for  misconduct 

April  5, 1877,  now  on  duty  as  assistant 

at  Wilmington,  N.  C. 
On  duty  at  Fort  Whipple,  Va. 
On  duty  as  telegraph  operator  at  Fort 

Sill,  Ind.  Ter. 
Dropped  from  instruction  July  22, 1876. 
In  charge  of  station  at  Olynip'ia,  Wash. 
In  charge  of  station  at  Red  Bluff,  Cal. 
In  charge  of  station  at  Pittsburgh,  Pa. 
In  charge  of  station  at  Boston,  Moss. 
In  charge  of  station  at  Esoanaba,  Mich. 
In  charge  of  station  at  Indianola,  Tex. 
In  charge  of  station  at  San  Diego,  Cal. 
In  charge  of  station  at  Bois^  City,  Idaho. 
In  charge  of  station  at  Bismarck,  Dak. 
Temporarily  on    duty    at   Cleveland, 

Ohio. 
In  charge  of  station  at  Barnegat,  N.  J. 
In  charge  of  station  at  Lynchburg,  Va. 
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Paper  5. 


Enlisted  men  instructed  for  the  position  of  assistant  to  non-commissioned  officers  in  charge  of 

stations  from  July  1,  1876,  to  June  30, 1877. 


Kame. 


Andrew  T.  Sherwood 

Henry  £.  WilUamB 

Frederic  £.  Seegelken  . . . 

William  A.Beid 

James  A.  Perkins 

Edgar  B.Doiier 

Austin  G.  Sweet 

James  L.  Barrett 

Frederick  Belford 

Henry  J.  Hayden 

William  W.  Eichelberger 

Louis  H.  Albrecht 

Biohard  J.  Somers 


Peter  G.Gathrie. 
Eneas  Dongherty 


Henry  White 

William  J.  DaUey.. 
James  Kenealy  .... 
Charles  N.Kitchel. 
Fred  L.Pinkham.. 
Edward  W.  Nelson 


Thomss  B.  Hsrrison 
Edwin  C.Uoss 


Edwin  C.Imlay 

Oscar  W.White 

BeiUamin  L.  Gonlding  . 

Arthur  A.  Webb 

Henry  S.  Grayson 

Lee  K  Roberts 

HiU  C.Smyth 

Charles  G.  M.  Loeffler.. 
George  V.  Boaaell 


May  27, 1876 

May  87. 1676 

May  87, 1876 

May  37, 1876 

Juno  18, 1876 

Joly  10, 1876 

Jnly  10, 1876 

Joly  10, 1676 

July  10, 1876 

Joly  10, 1876 

Aug.   5,1876 

Aug.   5,1876 

Aug.   5,1676 

Aug.   5, 167f 
Aug.  17, 1876 

Aug.  17, 1876 

Aug.  17, 1876 

Aug.  88, 1876 

Aug.  88, 1876 

Dec.    5,1676 

Feb.  HlSn 

Feb.  i2,1877 
Feb.  88, 1877 


July  1,1876 'July  7,1876 
July  1, 1876  July  13, 1876 
July  6.1876  Aug.  88, 1876 
July  15, 1876  Oct.  11, 1876 
July  15, 1676  Aug.  17, 1876 
Aug.  26, 1876  '  Oct.  11,1876 
Aug.  86, 1876 


Oct.  11,1876 
Oct.  10.1076 


Sept.  8,1876 

Sept  16. 1676 

Sept  16, 1876 

Sept  83, 1876  I  Oct   11,1876 

Sept  83, 1876    Oct     8,1876 


Oct     7, 1876 
Nov.    4.1876 

Dec.    3, 1876 


Aug.  11, 1676 
Nov.    3,1876 


Dec    8,1876 
Dec.  83, 1876 


Mar.  84, 1877. 
Apr.  81, 1877 


Deo.  11,1676 

Aug.  18,  lifie 

Nov.    7,1876 

Feb.    6, 1877 

Jan.   8,  1877 

Mar.  15, 1877 

Mar.  26, 1877 
Apr.  24, 1877 


May  88, 1877 
Apr.    8, 1877 


Feb.  88, 1677  |  May  19. 1877 

Feb.  88, 1877  I 

Feb.  82, 1877  I  Apr.  81. 1877   May    7, 1877 
Feb.  88, 1877  I  Apr.'    7, 1877    Apr.  20, 1877 

Apr.    3,1877  1 

Apr.    3. 1877  |  May  19. 1877 
Apr.    4,1877; 


May  88,1877 
May  18, 1877 


Kemsrks. 


In  charge  of  station. at  Oregon 

Inlet,  K.  G. 
On  doty  as  assistant  at  Boohes- 

ter.N.Y. 
On  duty  as  assistant  at  Cape 

Henry,  Ya. 
On  duty  as  assistant  at  Cincin- 
nati, Ohio. 
On  duty  as  assistant  at  Kitfy- 

hawk,  N.  G. 
On  duty  as  assistant  at  Bufiklo. 

N.T. 
Discharged  the   service  of  the 

United  StaUs  Sept  6, 1876. 


On  duty  as  assistant  at  Pike's 
Peak,  Colo. 

On  duty  as  telegraph-operator  at 
EsKle  Pass,  Tex. 

Discharged   the  service  of  the 
United  SUtes  Oct  11, 1676. 

On  duty  as  assistant  at  Boston, 
Mass. 

On  duty  at  office  of  Chief  Signal- 
Officer. 

On  duty  as  telegraph-operator  at 
Decatur,  Tex. 

On  duty  ss  assistant  at  Cairo,  HI. 

Dropped  tnm  instruction  Dec 
18. 1876. 

On  duty  as  assistant  at  Savannah 
Ga. 

On  duty  as  tel^raph-opentor  at 
Stanwix.  Aris. 

On  duty  as  assistant  at  Galves- 
ton. Tex. 

On  duty  at  office  of  Chief  Signsl- 
Offlcer. 

On  duty  as  assistant  at  Augusta, 
Ga. 

In  charge  of  station  at  Fort  St 
Michaers,Alaaka. 

On  duty  at  Fort  Whipple,  Va. 

On  duty  as  assistant  at  Sandy 
Hook,  N.  J. 

On  duty  as  assistant  at  Mobile, 
Ala. 

On  duty  as  telegraph-operator  at 
Yuma,  Aria. 

On  duty  as  assistant  at  New  Lon- 
don, Conn. 

On  duty  as  assistant  at  Smith- 
ville.N.C. 

On  duty  as  assistant  at  Cape  May, 
N  J 

On  duty  at  office  of  Chief  Signal- 
Officer. 
June  IS,  1877  ,  On  duty  as  assistant  at  Cincin- 


I  I  nati,Obio. 

Apr.    4, 1877  ;  June  16, 1877   June  81, 1877  ,  On  daty  at  office  of  Chief  Signal 


Apr.    3,1877 


June  23, 1877    June  22, 1877 


James  A.  Gleason Apr.    3, 1877  | May  25,1877 


Thomas  A.  Donahoc 
Charles  P.  Bowley  . . 

JohnP.  Finley 

Alexander  Pollak. . . 
Edwanl  F.  Reeves 


Apr.  26. 1877  ; 
Apr.  26,  1877  : 
Apr.  26, 1877 
Apr.  26, 1877 
Apr.  26, 1877 


Officer. 
On  duty  as  assistant  at  Eastport- 

Me. 
On  duty  as  assistant  at  Norfolk, 

Va, 
StiU  under  instruction. 
Do. 
Do. 
Do, 
Do. 


JohnM.  Marr !  May    1,1877  On  duty  at  Norfolk,  Va. 
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Enlisted  men  instructed  for  jyoeition  of  assistantf  ^c«— Continaed. 


Ifame. 

Placed  under  in- 
straotlon  for  as- 
sistant. 

Reported  qnalifled 
as  assistant.    . 

Ordered  on  station. 

Remarks. 

Thomas  McCarty 

Thomas  T.  O'Leary 

Paul  Daniels 

May    8,1877 

May    9,1877 
Jane   3,1877 
Jane   3,1877 
Jane   3,1877 
Jane   3,1877 
Jane   3,1877 
Jane   3,1877 

May  86, 1877    May  28, 1877 

• 

On  daty  as  assistant  at  St  Paal, 

Minn. 
Still  under  instruetion. 

Do. 

BichardP.8ibley 

Bafhs  Choate 

......•..••...  - - 

Do, 

Do. 

fielder  L  Honter - . 

Do. 

BasseQ  Chapouui,  jr 

Josephs.  Miller 

Do. 

i 

Do. 

1 

Papkr  6. 

EJiihiUng  the  communioationa  eent  from  and  received  at  the  office  of  the  Chief  SignaUOffiom' 

(exdueive  of  telegrame)  from  Juljf  1, 1876,  to  June  30, 1877. 

SENT. 

Division  of  telegrams  and  reports  for  (he  benefit  of  commerce  and  agriculture. 

To  heads  of  departments  andbareans 288 

To  non-ootninlflsioDed  officers  in  charge  of  stations  in  reference  to  their  duties.  7, 934 

In  reply  to  applications  for  stations  and  others  similar 3 

To  telegraph  companies,  in  reference  to  transmission  of  weather-reports  and 

the  erection  of  telegraph-linesy  &o 273 

To  boards  of  trade,  chambers  of  commerce,  agricultural  societies,  &o 284 

To  postmasters,  in  reference  to  weather-bulletins 1,714 

To  foreign  correspondents,  relating  to  this  division  in  general 54 

To  foreign  correspondents,  relating  to  simultaneous  reports 1, 072 

To  volunteer  observers  throughout  the  United  States 240 

General  and  special  orders  ana  circulars,  with  reference  to  this  division  ....  12, 009 

Miscellaneous 802 

ToUl 24,873 

Signal  division. 

To  heads  of  departments  and  bureaus 200 

Relating  to  duties  and  discipline  at  signal-service  school  of  instruction  and 

poet  of  Fort  Whipple,  Va 412 

Relating  to  recruiting  and  enlistment 425 

Answers  to  applications  for  enlistment  in  the  signal-service  United  States 

Army 372 

GeneriQ  and  special  orders  and  circulars,  with  reference  to  this  division 3, 767 

Miscellaneous 385 

Total 5,561 

Property  division. 

To  heads  of  departments  and  bureaus 2,100 

To  manufacturers  and  others,  in  reference  to  instruments,  equipments,  &c...  1, 362 
To  Don-commissioned  officers  in  charge  of  stations,  and  other  enlisted  men  in 

reference  to  property  and  money  accounts 9,895 

In  reference  to  quarterly  returns  of  officers 1,500 

Regarding  property  transferred  to  stations 3,608 

Miscellaneous 3,643 

ToUl 22.108 

^ggv^gskte 52,342 


I 
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RECEIVED. 

Division  of  telegrams  and  reports  for  the  benefit  of  commerce  and  agrieuUure, 

• 

From  heads  of  departments  and  bureans 170 

Applications  for  tne  establishment  of  new  stations 21 

From  telegraph  oompauies,  in  reference  to  the  transmission  of  weather-reports 

and  the  constrnction  of  telegraph-lines,  &c 87 

From  non-commissioned  officers  in  charge  of  stations,  in  reference  to  their 

duties 11,703 

From  boards  of  trade,  chambers  of  commerce,  and  agricultural  societies 127 

From  foreign  correspondents,  relating  to  simultaneous  weather-reports 4, 531 

From  Tolunteer  observers  throughout  the  United  States,  relating  to  observa- 
tions and  reports 5,660 

From  foreign  correspondents,  relating  to  this  division  in  general 61 

Reports  relative  to  instruction  of  non-commissioned  officers  and  assistants. ..  2, 066 

Mailed  reports  from  non-commissioned  officers  in  charge  of  stations 295, 070 

From  United  States  naval  vessels  and  stations  (received  through  the  Navy 

Department) 310 

Meteorological  charts,  abstracts  of  journals,  forms,  &c.,  received  from  non- 
commissioned officers  in  charge  of  stations 37,157 

Reports  from  postmasters  throughout  the  United  States  in  reference  to 

weather-bulletins  received  and  posted  by  them 2S0,292 

Miscellaneous 3,538 

Total 640,813 

Signal  division. 

From  heads  of  departments  and  bureaus 375 

Relating  to  duties  and  discipline  at  signal-service  school  of  instruction  and 

postof  Fort  Whipple,  Va 737 

Relating  to  instructions  in  signaling  at  Fort  Whipple,  Va.,  and  in  different 

military  departments 332 

Relating  to  recruiting  and  enlistment 1,073 

Applications  for  enlistment  in  the  signal-service  United  States  Army 384 

Miscellaneous ^ ..^ 696 

Total 3,597 

Properly  division. 

From  heads  of  departments  and  bureaus *. 994 

From  manufacturers  and  others,  relating  to  instruments,  equipments,  &c .. . .  702 

From  officers,  concerning  property,  quarterly  returns,  &c 987 

From  non-commissioned  officers  in  charge  of  stations  and  other  enlisted  men 

relating  to  property  and  money  accounts 41,935 

Regarding  property  transferred  to  stations 7,758 

Miscellaneous 10,026 

Total 62,402 

Aggregate 706,812 

^gg^egate  sent » 52,342 

Aggregate  received 706,812 

Aggregate  sent  and  received 759,154 

Table  shoiving  the  number  of  cipher-words  and  messages  sent  and  received  by  telegraph  at  the 
central  office,  Jrashingtonf  D,  C,  from  July  1,  1876,  to  June  30,  1877. 

Cipher-words  of  weather-reports  sent 162, 633 

Telegraphic  messages  other  than  weather-reports  sent 8, 724 

Cipher-words  of  weather-reports  received 786,775 

Cipher-words  of  special  river  reports  received 21,888 

Telegraphic  messages  other  than  weather-reports  received 9, 210 
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Paper  7. 

TdbUthowing  meteorological  data  furnished  from  the  records  ofih^  office  of  the  Chief  Signal- 
Officer  of  the  Army^  upon  the  request  of  the  applicants  named,  during  the  fiscal  year  ending 
June  30, 1877. 

A.  F.  Pugh,  Paincoartville,  Assumption  Parish,  La.,  faraisbed,  July  6,  1876,  with  a 
record  of  the  8ta|i;e  of  water  in  the  Mississippi  River  at  Saint  Louis,  Mo.,  on  April  24, 
1874,  and  April  20,  1H76. 

Lient.  H.  E.  Nichols,  assistant  hydro^aphio  inspector,  United  States  Coast  Survey, 
Washinfirton,  D.  C,  furnished,  July  6,  1876,  with  extracts  from  journals  of  observers  at 
Mobile,  Ala.,  and  Saint  Mark's,  Fla.,  relating  to  **  northers  "  and  "  southeasters ''  pre- 
vailing at  those  stations  between  December  7,  1875,  and  April  29, 1876.  Also,  record 
of  barometer  and  thermometer  and  direction  and  velocity  of  the  wind  at  the  same 
places. 

Lieut.  £.  H.  Ruffner,  Corps  of  Engineers,  United  States  Array,  Fort  Leavenworth, 
Kans.,  furnished,  July  11,  1876,  with  a  record  of  the  barometer  (uncorrected),  attached 
and  exposed  thermometers,  at  Dodge  City,  Kans.,  from  April  23  to  June  30,  1876,  at  7. 
a.  m.,  2  p.  m.,  and  9  p.  m.,  local  time. 

W.  P.  Speakman,  Lock  No.  4,  Washington  County,  Pennsylvania,  furnished  monthly, 
from  July  1,  1676,  to  June  30,  1877,  with  a  record  of  the  stage  of  water  in  the  Mo- 
noDgahela  River  at  Pittsburgh,  Pa. 

The  Saint  Louis  Board  of  Health  furnished,  July  31, 1876,  with  records  of  observa- 
tions taken  at  the  station  of  the  Signal  Service  in  Saint  Louis,  Mo. 

J.  De  Witt,  1338  Pine  street,  Philadelphia,  Pa.,  furnished,  August  3,  1876,  with  a 
reeord  of  the  monthly  and  annual  maximum,  minimum,  and  mean  temperature,  and 
monthly  and  annual  amount  of  rain-fall  at  Galveston,  Tex.,  from  September,  1871,  to 
Jnne,  1876. 

C.  H.  Leonard,  M.  D.,  13  Griswold  street,  Detroit,  Mich.,  furnished,  August  3, 1876, 
with  a  record  of  the  exposed  dry  and  wet  bulb  thermometers  at  Philadelphia  and 
New  York  City  (seven  observations  daily)  from  June  16  to  July  29, 1876. 

Lieut.  George  M.  Wheeler,  Corps  of  Engineers,  United  States  Army,  Washington,  D. 
C,  furnished,  August  15, 1876,  with  a  record  of  barometer  (corrected  for  instrumental 
etror),  dry-bulb  thermometer,  and  relative  humidity  at  San  Diego,  Cal.,  from  March  1 
to  March  31,  1876.  On  March  10,  1877,  with  barometric  and  thermometrio  readings 
and  relative  humidity,  taken  at  7  a.  m.  and  2  and  9  p.  m.  at  Santa  F6,  N.  Mex.,  from 
September  1  to  December  15, 1876,  and  at  Denver,  Colo.,  from  August  29  to  December 

10. 1876,  inclusive ;  also,  barometric  and  thermometrio  readings  and  relative  humidity 
taken  at  San  Francisco,  Cal.,  from  August  15, 1876,  to  November  30, 1876.    On  March 

27. 1877,  with  a  statement  showing  reading  of  barometer,  dry-bulb  thermometer,  and 
relative  humidity  at  7  a.  m.,  2  p.  m.,  and  9  p.  m.  at  Salt  Lake  City,  Utah,  from  August 
16  to  November  30, 1876,  inclusive. 

H.  F.  Miles,  engineer  Essex  Company,  Lawrence,  Mass.,  furnished,  August  18,  1876, 
with  a  statement  of  the  rain-fall  at  Lawrence,  Mass.,  from  January,  1874,  to  August, 
1876, 

A.  Whitman,  box  1497,  Saint  Paul,  Minn.,  furnished,  September  6, 1876,  with  extract 
from  record  of  observations  made  by  the  observer  at  Pembina,  Dak.,  during  the  month 
of  July,  1876,  in  reference  to  grasshoppers. 

C.  R.  Greenleaf,  surgeon,  United  States  Army,  Georgetown,  D.  C,  furnished,  Sep- 
tember 13,  1876,  with  a  record  of  monthly  mean  of  surface  and  deep-water  tempera- 
tares  at  Augusta,  Ga.,  Cairo,  111.,  Jacksonville  and  Saint  Mark's,  Fla.,  Knoxville, 
Memphis  and  Nashville,  Tenn.,  Mobile  and  Montgomery,  Ala.,  during  the  month  of 
May,  1874,  1875,  and  1876. 

A.  S.  Packard,  jr.,  Peabody  Academy  of  Science,  Salem,  Mass.,  furnished,  September 
30, 1876,  with  a  record  of  the  prevailing  direction  of  the  wind  at  North  Platte  and 
Omaha,  Nebr.,  Leavenworth  and  Dodge  City,  Kans.,  Keokuk  and  Davenport,  Iowa, 
8anta  F^,  N.  Mex.,  Saint  Paul  and  Breckenridge,  Minn.,  Cheyenne,  Wyo.,  Bismarck, 
Yankton  and  Fort  Sully,  Dak.,  Fort  Gibson,  Ind.  T.,  Denver  and  Colorado  Springs, 
Colo.,  from  1871  to  1876. 

Dr.  Charles  Denison,  Denver,  Colo.,  furnished,  October  2, 1876,  with  a  record  of  the 
mean  temperature,  mean  relative  humidity,  prevailing  direction  of  the  wind,  and 
total  movement  of  the  wind  from  1871  to  1876,  at  North  Platte  and  Omaha,  Nebr., 
Leavenworth  and  Dodge  City,  Kans.,  Keokuk  and  Davenport,  Iowa,  Santa  F6,  N.  Mex., 
Saint  Paul  and  Breckenridge,  Minn.,  Bismarck,  Yankton  and  Fort  Sully^  Dak.,  Fort 
Gibson,  Ind.  T.,  Cheyenne,  Wyo.,  Denver  and  Colorado  Springs,  Colo. 

Messrs.  Lathbury,  Stearly  &,  Co.,  121  Walnut  street,  Philadelphia,  Pa.,  furnished, 
October  17, 1876,  with  a  record  of  the  anemometer  at  Cape  May,  N.  J.,  from  12  m,  to 
4  p.  ni.  September  17,  1876,  on  May  2, 1877,  with  a  statement  snowing  direction  and 
velocity  of  the  wind  at  Cape  Hatteras,  N.  C.,  on  April  12  and  13, 1877,  and  on  May  9, 
1"^,  with  a  certified  copy  of  Form  4,  containing  the  record  of  observations  taken  at 
Cape  Henry,  Va.,  and  Kittyhawk,  N.  C,  on  April  12  and  13,  1877. 
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Capt.  H.  C.  Rogers,  AssistaDt  Commissioner  of  Internal  Revenue,  Washington,  D.  C., 
furnished,  November  7,  1876,  with  a  record  of  the  maximum,  minimum,  and  mean 
temperatures  at  Boston,  Mass.,  Buffalo  and  New  York  Cicy,  N.  Y.,  Charleston,  S.  C, 
Chicago,  111.,  Cincinnati,  Ohio,  Memphis,  Tenn.,  Montgomery,  Ala.,  New  Orleans,  La., 
Galveston,  Tex.,  Omaha,  Nebr.,  Philadelphia,  Pa.,  San  Francisco,  Cal.,  Saint  Louis, 
Mo.,  Saint  Paul,  Minn.,  Washington,  D.  C,  and  Wilmington,  N.  C,  from  Octoher, 
1675,  to  September,  1876. 

J.  A.  Cole,  Ravens  wood,  Cole  County,  111.,  furnished,  November  7, 1876,  with  a  record 
of  the  monthly  and  annuid  amount  of  precipitation  at  Chicago,  111.,  from  December, 
1870,  to  October,  1876,  and  at  Evanston,  111.,  from  September,  1875,  to  July,  1876. 

George  L.  Worcester,  Thetford,  Vt.,  furnished,  November  23, 1876,  with  a  record  of  the 
lowest  temperature  and  highest  velocity  of  the  wind,  observed  at  the  summit  of  Mount 
Washington,  N.  H.,  between  November,  1872,  and  April,  1876. 

W.  O.  Smith  &  Co.,  53  Exchange  Place,  New  York  City»  furnished,  December  7, 1876, 
with  record  of  original  observations  tak^n  at  New  York  City,  September  17, 1876,  and 
a  copy  of  the  daily  Journal  of  that  station  for  same  date. 

Dr.  W.  H:  Geddings,  Aiken,  S.  C,  furnished,  December  8.  1876,  with  a  record  of  the 
maximum,  minimum,  and  mean  relative  humidity  at  Jacksonville,  Fla.,  from  June, 

1875,  to  August,  1876. 

Capt.  C.  P.  Patterson,  Superintendent  United  States  Coast  Survey,  Washington,  D.  C, 
furnished,  December  6, 1876,  with  a  record  of  observations  taken  at  Saint  Michael's, 
Alaska,  from  July,  1874,  to  June,  1876,  inclusive. 

A.  Hyatt,  Cambridge,  Mass.,  furnished,  December  11, 1876,  with  a  record  of  the  tem- 
perature of  water  at  the  bottom  of  the  channels  at  Saint  Mark's,  Punta  Rassa,  Key 
West  and  Jacksonville,  Fla.,  and  on  February  8, 1877,  with  a  statement  showing  the 
temperature  of  the  water  at  Wilmington,  N.  C,  Charleston,  S.  C,  Savannah,  Ga.,  and 
Jacksonville,  Fla.,  during  the  months  of  January  and  February,  1874, 1875,  1876,  and 
1877. 

Dr.  John  D.  Fish,  Savannah,  Ga.,  furnished,  December  15, 1876,  with  tables  showing 
the  mean  daily  and  monthly  barometer,  thermometer,  relative  humidity,  prevailing 
direction  of  the  wind,  state  of  weather,  and  rain-f*ill  at  Savannah,  Ga.,  during  June, 
July,  August,  and  September,  187ri  and  1876. 

W.  H.  Dall,  United  States  Coast  Survey,  Washington,  D.  C,  furnished,  December  16,* 

1876,  with  monthly  mean  of  meteorological  observations  taken  at  Saint  Paul's  Island, 
Alaska,  from  September,  1872,  to  June,  1876,  inclusive ;  also  sea-surface  temperature  at 
same  station  during  1874, 1875,  and  1876. 

Messrs.  Gieske  and  Nieman,  No.  78  South  Charles  street,  Baltimore,  Md.,  furnished, 
January  5,  1877,  with  tables  showing  the  monthly  precipitation  at  Cincinnati,  Ohio, 
during  June,  July,  August,  September,  October,  November,  and  December,  1876. 

P.  F.  Brendlinger,  resident  engineer.  Point  Bridge  Company,  Pittsburgh,  Pa.,  fur- 
nished, January  5, 1877,  with  tables  showing  the  velocity  and  pressure  of  the  wind  at 
certain  stations  of  the  Signal  Service  from  May,  1874,  to  October,  1875. 

Commodore  J.  C.  Beaumont,  United  States  Navy,  Washington,  D.  C,  furnished,  Jan- 
uary 9, 1877,  with  table  exhibiting  thermometric  readings  taken  at  Albany.  N.  Y.,  from 
January  1, 1875,  to  Mftrch  31, 1875,  and  on  January  12, 1877,  with  a  record  of  thermo- 
metric  observations  taken  at  Washington,  D.  C,  at  7.35  a.  m.,  12  midday,  and  4.35  p.  m. 
(local  time),  from  January  1, 1875,  to  March  31, 1875. 

Lieut.  Col.  G.  E.  Bulger,  Montreal,  Canada,  furnished,  January  10, 1677,  with  a  copy 
of  chart  exhibiting  the  direction  and  velocity  of  the  wind  at  stations  of  the  Signal- 
Service  U.  S.  A. 

William  Eronberg,  New  York  City,  furnished,  January  17, 1877,  with  copy  of  orig- 
inal record  of  observations  made  at  New  York  City,  between  the  hours  of  8  p.  m.  and 
midnight,  October  22,  1874. 

ProL  F.  V.  Hayden,  United  States  geologist,  Washington,  D.  C,  furnished,  January 
22, 1877,  with  table  showing  original  reading  of  barometer,  attached  thermometer,  and 
dry-bulb  thermometer  at  7  a.  m.,  2  and  9  p.  m.  (local  time),  at  Denver,  Colo.,  from  Au- 
gust 17  to  December  31,  1874,  and  from  June  1  to  May  1, 1875,  and  October  1, 1875,  to 
October  20,  1876. 

R.  Scott,  Oswego,  N.  Y.,  furnished,  January  10, 1877,  with  table  showing  the  direction 
of  the  wind  at  Alpena  and  Escanaba,  Mich.,  October  8  and  9, 1875. 

E.  A.  Silva,  clerk  of  council.  Savannah,  Ga.,  furnished,  January  12, 1877,  with  a  sum- 
mary of  meteorological  observations  taken  at  Savannah,  Ga.,  during  the  year  ending 
December  31,  1876. 

J.  J.  Mulheran,  Detroit,  Mich.,  furnished,  January  12, 1877,  with  a  statement  of  the 
amount  of  rain-fall  at  Fort  Lieavenworth,  Fort  Lafned  and  Dodge  City,  Kans.,  during 
the  years  1872, 1873, 1874,  1875,  and  1876. 

O.  F.  Davis,  land  commissioner  Union  Pacific  Railroad  Company,  Omaha,  Nebr.,  fur- 
nished, January  19, 1877,  with  a  statement  of  the  amount  of  rain-fall  at  North  Platte 
and  Omaha,  Nebr.,  Cheyenne,  Wyo.,  and  Yankton,  Dak.,  during  the  years  1874,  1875, 
and  1876. 

V.  Colvin,  Adirondack  survey  office,  Albany,  N.  Y.,  furnished,  January  30, 1877,  with 
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table  exhibitiog  origiDal  readings  of  barometer  (corrected  for  t-emperature,  iostra- 
mental  error,  and  reduced  to  sea-level),  exposed,  dry  and  wee  balb  thermometers  at  Al- 
bany and  Oswego,  N.  Y.,  and  Burlington,  Vt.,  from  June  15, 1876,  to  November  15, 1876; 
on  March  19,  1877,  with  tables  showing  barometric  and  tnermometric  readings  taken 
at  Albany  and  Oswego,  N.  Y.,  and  Burlington,  Vt.,  at  7.35  a.  m.,  12  midday,  4.35  p.  m., 
and  11  p.  m.  (Wasbineton  mean  time),  from  July  1, 1876,  to  September  30, 1876,  inclusive, 
and  temperature  of  the  air  at  same  stations  from  June  15,  1876,  to  November  15, 1876, 
at  7  a.  m.,  2  and  9  p.  m.  (local  time). 

W.  S.  Williams,  civil  engineer,  inspector  of  railroad  bridges  and  structures.  Canton, 
Ohio,  furnished,  January  31, 1877,  with  tables  showing  the  velocity,  pressure,  ^c,  of 
the  wind. 

Miss  Austine  Snead,  Washington,  D.  C,  fnmished,  February  1, 1877,  with  a  statement 
of  the  velocity  and  pressure  of  the  wind  at  Washington,  D.  C,  at  4  p.  m.,  January  24, 1877. 

Messrs.  Bimey  Sl  Bimey,  attorneys  for  the  District  of  Columbia,  Washington,  D.  C, 
furnished,  February  12, 1877,  with  copies  of  observations  relating  to  the  state  of  the 
weather  at  Washington,  D.  C.,  October  10,  1873. 

G.  A.  Schmitt,  Boston,  Mass.,  furnished,  March  7, 1877,  with  a  statement  showing  the 
mean  monthly  temperature  of  New  York  City  during  the  years  1874,  1875,  and  1^6. 

John  A.  Grow,  attorney  at  law,  Washington,  D.  C,  furnished,  March  28,  1877,  with 
table  showing  the  mean  temperature  and  rain-fall  at  Washington,  D.  C,  from  Decem- 
ber 12, 1876,  to  February  6, 1877. 

Prof.  H.  A.  Newton,  Yale  College,  New  Haven,  Conn.";  fnmished,  March  22, 1877,with 
extracts  and  notes  relating  to  the  meteor  of  December  21, 1876. 

W.  T.  Johnson,  attorney  at  law,  Washington,  D.  C,  furnished,  March  21,  1877,  with 
a  copy  of  original  records  of  observations  taken  at  office  of  the  Chief  Signal-Officer, 
at  4.35  p.  m.  December  11, 1875. 

Charles  H.  Steelman,  secretary  Vessel  Owners'  and  Captains'  Association,  No.  205^ 
Walnut  street,  Philadelphia,  Pa.,  furnished,  March  31,  1877,  with  a  statement  showing 
temperature  of  the  air,  direction  and  velocity  of  the  wind,  precipitation,  and  state  of 
leather  at  Eastport  and  Portland,  Me.,  Boston,  Mass.,  and  Halifax,  Nova  Scotia,  from 
January  12  to  February  28,  1877,  inclusive. 

P.  F.  Loper,  jr.,  Stonington,  Conn.,  furnished,  April  4,  1877,  with  a  statement  show- 
ing amonnt  of  rain-fall,  velocity  and  prevailing  direction  of  the  wind,  and  lowest 
barometer  at  New  London,  Conn.,  from  March  25  to  March  29, 1877. 

N.  L.  Davis,  65  Randolph  street,  Chicago,  111.,  furnished,  April  27, 1877,  with  a  state- 
ment showing  daily  maximum  and  minimum  temperatures,  monthly  and  daily  range, 
and  monthly  means  of  temperature  at  Cairo,  111.,  Davenport,  Iowa,  and  Omaha,  Nebr., 
for  the  years  1875  and  1876. 

Norman  S.  Bentley,  New  York  City,  furnished,  May  3, 1877,  with  a  statement  show- 
ing the  velocity  of  the  wind  at  New  York  City  March  8, 1877. 

Charles  Sharp,  Norfolk,  Va.,  furnished,  May  3, 1877,  with  a  statement  of  the  velocity, 
direction,  and  pressure  of  the  wind  at  Cape  Hatteras,  N.  C,  at  8  p.  m.  April  12,  1877. 

Dr.  William  Gieitsman,  Asheville,  N.  C,  furnished,  May  14, 1877,  with  a  statement  of 
the  mean  monthly  and  annual  humidity  for  1876  and  part  of  1877  at  Augusta,  Ga., 
Baltimore,  Md.,  Boston,  Mass.,  and  Jacksonville,  Fla. 

Miy.  G.  Weitzel,  Corps  of  Engineers,  United  States  Army,  Detroit,  Mich  ,  furnished, 
May  26, 1877,  with  a  statement  of  the  direction  and  velocity  of  the  wind  at  Marquette, 
Mich.,  daring  the  months  of  May,  Junjo,  July,  August,  and  September  in  the  years  1871 
and  1876,  inclusive,  and  from  May  1  to  May  19, 1877,  inclusive. 

Hon.  John  S.  Routt,  governor  of  Colorado,  Denver,  Colo.,  furnished.  May  28, 1877, 
with  a  statement  showing  the  mean  monthly  humidity  and  number  of  days  on  which 
rain  fell  daring  each  month  in  the  years  1873, 1874,  1875,  and  1876,  at  Denver,  Colo., 
Portland,  Oreg.,  and  Saint  Paul,  Minn. 

Messrs.  W.  B.  Dana  &  Co.,  publishers  Commercial  and  Financial  Chronicle,  New 
York  City,  famished,  June  4, 1877,  with  a  statement  showing  amount  of  rain-fall  and 
the  namber  of  days  on  which  rain  fell  at  Montgomery,  Ala.,  from  June,  1876,  to  May, 
1877,  inclnsive;  on  June  8, 1877,  with  a  record  of  the  amount  of  rain-fall  at  Vicks- 
burg.  Miss.,  for  each  month  from  June,  1876,  to  May,  1877 ;  on  June  12,  1877,  with 
statement  of  the  amonnt  of  rain-fall  at  Memphis,  Tenn.,  and  Mobile,  Ala.,  from  June, 
1876,  to  May,  1877,  inclusive;  and  on  June  20,  1877,  with  a  statement  of  the  monthly 
amount  of  rain-fall  at  Shreveport,  La.,  from  April,  1876,  to  May,  1877,  inclusive. 

M.  K.  Taylor,  assistant  surgeon,  United  States  Army,  San  Antonio,  Tex.,  furnished, 
Jnne  16,  1877,  with  a  statement  showing  the  mean  relative  humidity  at  Jacksonville, 
Key  West,  Punta  Ra^sa  and  Saint  Mark's,  Fla.,  and  Galveston,  Indianola  and  Corsi- 
cana,  Tex.,  during  the  year  1876. 

P.  Connolly.  Board  of  Trade,  Chicago,  III.,  furnished,  June  16, 1877,  with  a  statement 
showing  the  direction  of  the  wind  at  Chicago,  III.,  on  the  20th,  21st,  22d,  and  23d  of 
March,  and  September,  1871,  1872,  1873,  1874,  1875,  and  1876. 

George  H.  lk>ynton,  city  engineer,  Rock  Island,  III.,  furnished,  June  27,  1877,  with  a 
statement  of  the  monthly  and  greatest  daily  amounts  of  rain-fall  at  Davenport,  Iowa, 
from  June,  1871,  to  May,  1877,  Inclnsive. 
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Paper  8. 
List  of  puhlicaliona  received  during  the  fiscal  year  ended  June  30,  1877. 

Observatioos  m^t^oroloj^iqnes  saddoises,  pablides  par  PAcaldmio  royal  dee  sciencos  de 

Su?>>de,  ex^cnt<Ses  et  r^dig^s  soots  la  direotiou  de  riastitut  ceatral  de  m^uSorologie. 

Vol.15.    1873. 
Supplemento  alia  meteorologia  Italiana.    Anno  1875,  fascioolo  3  e  4.    Anno  1876|  fasci- 

oolo  1. 
Monthly  notices  of  Papers  and  Proceedings  of  the  Royal  .Society  of  Tasmania  for  1874. 
Cartes  synoptiqnes  journalieres.    Construites  par  N.  Hoifmeyer.    Janvier  k  mai  1875. 
Cartes  synoptiques  journali^res.    Trimestre  supple mentaire.    Constrnites  par  N.  Hoff- 

meyer.    Septeuibre,  octobre,  novembre  1873. 
Annnaire  m6t6orologiqne  pourraunee  1875.  Publi<$  par  Tlnstitut  m^tdorologiqae  dauois. 

Premiere  partie. 
Meteorologische  Beobachtangen  an  der  K.  K.  Stern  warte  in  Wien  von  1775  bis  1855. 

Erster  bis  fUnfter  Band.    Wien,  1(^60-66. 
Meteorologische  Beobachtungen  auf  der  Wiener  Stern  warte  in  den  Jahren  185G  bis 

1874. 
Meteorologische  Beobachtnngen  angestellt  auf  der  Universltats-Steru warte  in  Leipzig 

im  Jahre  1875.    Von  Prof.  Dr.  C.l^ruhns.    Leipzig,  1876. 
Undersi^else  af  svartisen  og  temperaturforhold  i  enkelte  af  de  Nordlandske  fjorde. 

Idberetinnng  af  det  Akad.  KoUegium  om  stipendireise  1873  af  C.  de  Seue. 
Histoire  de  Tatmosphbre  en  avril,  mai,  juin,  juillet  et  aodt  1876,  par  H.  Tarry. 
Meteorological  observations  taken  at  Orkney,  with  remarks  on  the  climate,  by  the  Rev. 

Charles  Clouston.    London,  1861. 
Astronomische,  magnetische  und  meteorologische  Beobachtnngen  an  der  K.  K.  Stern - 

warte  zn  Prag  im  Jabre  1875.    Von  Carl  Uornstein. 
Association  fran^aise  poar  I'avanoement  des  sciences.    (Congr6s  de  Nantes.)    M.  Lai- 

sant. 
R^nm^  des  observations  centralis^es  pendant  Tannde  1874-1875 ,  par  M.  G.  Lemoine, 

sons  la  direction  de  M.  £.  Belgrand.    Versailles,  1875. 
Observations  snr  lescoursd'eauet  la  plnie  centralisdes  pendant  I'ann^Se  1874-75,  par  M. 

Belgrand  et  M.  G.  Lemoine. 
Schriften  des  Vereines  zar  Verbreitung  natnrwisseuschaftlicher  Kenntni^se  in  Wien. 

Sechzeh  nter  Band,  Jahrgang  1875-76. 
Symons's  Monthly  Meteorological  Magazine.    July,  1876,  to  June,  1877. 
Nonvelles  m^t^orologiqnes.    Septieme  ann^e,  1874,  deuxit^me  partie,  et  juin  £l  octobre  et 

novembre  &  d<5cembre  1876. 
Sulla  distribnzione  della  pioggla  in  Italia  nell'anno  meteorico  1871-72.    Memoria  del 

P.  F.  Denza.    Roma,  1876. 
La  temperature  et  VhumidiUS  de  I'air  h,  diffdrentoe  hauteurs.    Observ^es  ^  Upsal  pen- 
dant V6t6  de  1875.    Par  Dr.  II.  £.  Hamberg. 
(Official  No.  28.)    Contribution  to  the  meteorology  of  Japan  by  Staff-Commander 

Thomas  H.  Tizard.    Published  by  authority  of  the  Meteorological  Committee.    Lon- 
don, 1876. 
Hourly  readings  from  the  self- recot ding  instruments  at  the  seven  observatories  in  con- 
nection with  the  Meteorological  Office.  London,  November,  December,  1875 ;  January 

to  December,  1876. 
Observations  made  at  the  Mag  netical  and  Meteorological  Observatory  at  tlie  Cape  of 

Good  Hope  under  the  supo  rintendence  of  Lieut.  Col.  Edward  Sabine.    Vol.  *2,  Me- 

terological  Observations,  1841  to  1846. 
Report  of  the  Meteorological  Committee  to  the  President  and  Council  of  the  Royal 

Society  on  the  work  done  in  the  Meteorological  Office  since  their  appointment  in 

1866,  to  December  31,  1875. 
Reports  on  the  meteorological  and  magnetic  observations  of  Canada  for  the  year  ended 

31st  December ,  1875. 
Jahrbiicher  der  K.  K.  Central- An stalt  fiir  Meteorologie  nnd  Erdmagnetismns.    Von  Carl 

Jelinek  und  Ferdinand  Osuaghi.    None  Folge,  XI.  Band,  Jahrgang  1874. 
Magnetische  und  meteorologische  Beobachtungen  zu  Prag.    Voni  1.    August  1841  bis 

31  December  1868. 
Quarterly  Journal  of  the  Meteorological  Society.  Edited  by  a  committee  of  the  council. 

January,  April,  and  July,  1876,  and  January,  1877. 
Geological  survey  of  Newfoundland.    Report  of  progress  for  the  year  1875. 
Newfoundland  Railway.    Report  of  preliminary  survey  and  explorations  for  1875. 
Academic  d'Alger.    ( Ddpartements  d'Alger  et  d'Oran.)    Bulletin  de  lUnstruction  No. 

20, 1  septembre  1876. 
Association  frau^aise  pour  Vavancement  des  sciences.    Congr6s  de  Nantes.    Service 

m^t^or  ologique  en  Alg^rie.    Par  M.  Laisant. 
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Die  Witteranf^verbaltoisse  des  Jahres  1875.    Nach  den  Beobachtnngen  der  Wilrttemb . 

meteorologiscben  Stationen  zosammoDgestellt  yon  Dr.  H.  Bchoder.    Stuttgart,  1876. 
Wiodroflen  des  sSdlichen  Norwegens,  mit  der  Goldmedaille  Kunig  Carls  XV.  belohnte 

Abhandlnng.    Vod  C  de  Sene. 
Report  of  tbe  Meteorological  Committee  of  tbe  Royal  Society  for  tbe  year  ending  31st 

December,  1875. 
Zeitschrift  der  Oesterreicbiscben  GesellscbaftfUr  Meteorologie.    Redigirt  von  C.  Jelinek 

and  J.  Hann.    X.  Band.    Wien,  1875. 
Repertoriam  fttt  Meteorologie.  Heransgegeben  von  der  Kaiserlicben  Akademie  der  Wis- 

senaohaf ten.    Redigirt  Ton  Dr.  Heinricb  Wild.    Band  IV,  Hefte  1  und  2.    Band  V, 

Heft  1.    St.  Petersburg,  1875-76. 
ADoalen  des  pbysikaliscben  Centralobservatorinms.     Heransgegeben  von  H.  Wild. 

Jabrgang  1874  und  1875.    St.  Petersburg,  1876. 
Stonyhurst  College  Observatory.    Results  of  meteorological  and  magnetioal  obser- 

vatioDB.     1875. 
Observations  m6t<$orologiques  pnbli^es  par  la  Soci^td  des  sciences  de  Finlande.    An- 
„  0^  1873.     Helsingfors,  1875. 

Ofversi^ht  af  Finsia  vetenskaps-societetens  forbandlingar  XVII,  1874-75.    Helsing- 
fors, 1875. 
Bidrag  till  kannedom  af  Finlands  Natur  ocb  Folk.    Utgifud  af  Finska  vetenskaps-so- 

cieteten.    Helsinfffors,  lo75. 
Jahresbericbt  des  Mannbeimer  Vereins  fHr  Natnrkunde.    Erstattet  in  der  General- 

Veraammlaog  vom  19.  Feb.  1870,  am  4.  April  1871  von  Dr.  E.  Weber,  26.  April  1872  bis 

If.  Juni  1874  von  Director  Prof.  Vogelgesang.    Manbeim,  1870,  1871,  1872,  1876. 
Acta  Societatis  Scientiarum  Fennicae.    Tomus  X.    Helsingfors,  1875. 
Schweizeriscbe  raeteorologisobe  Beobaobtungen.    Jabrgiinge  1874, 1875,  1876. 
Observaciones  roeteorologicas  ef  ectuadas  en  rel  Real  Observatorio  de  Madrid.    1867-73. 

Madrid,  1868-74. 
Resamen  de  las  observaciones  meteorologioas  efeotnadas  en  la  peninsula  1867-73. 
Annario  del  Observatorio  de  Madrid.    1H60-76.    Madrid,  1859-75. 
Mioistero  di  agricoltura,  industria  e  commercia.    Direzione  di  statistloa  meteorologia 

ItaliaDft.    Vol.  10, 1874.    Roma,  1875. 
Meteorologia  Italiana.    Bolletino  decadioo  1875.    Roma,  1876. 
Resnltate  der  meteorologiscben  Beobacbtungen  an  den  selbst-registrirenden  Instm- 

menten  der  Stern warte  zn  Bern  fUr  das  Jabr  1875.    Von  Prof.  Dr.  A.  Forster.    Bern, 

1876. 
Nonvelles  etudes  snr  le  olimat  de  Geneve  par  E.  Plantamour.    Geneve,  1876. 
Meteorological  observations  at  stations  of  tbe  second  order.    Compiled  for  tbe  quar- 
terly weather-reports.    Publisbed  by  direction  of  tbe  Meteorological  Committee  of 

tbe  Royal  Society.    London,  1876.    Same  for  tbe  year  1875.    Part  II.    London,  1877. 
Feetrede  zur  Jahresfeier  der  Stiftung  der  Universitat  Dorpat  am  12.  December  1875  : 

"  Die  gegenwartigen  Forscbungen  iiber  den  Urspungdes  Krobses",  gebalten  von  Ernst 

Bergmann.    Dorpat,  1876. 
Ad  solemnia  Caesareae  Universitatis  Dorpatensis  quae  quo  die  haeo  academia  olim 

oondifca  est  die  XII  mensis  Decembris  anni  1875,  bora  XII,  in  aula  magna  oratioue 

Emesti  Bergmanni.    Dorpat,  1876. 
Beobachtnngen  liber  das  LeitbUndel-  und  Grundgewebe  ans  vergleicbend  morpbolo- 

gischem  nnd  pbylogenetiscbom  Gesicbtepnukt.    Von  Dr.  Edmund  Russon.    Dorpat, 

1875. 
Einundsecbzigster  Jahresbericht  der  Naturfoischenden  Gesellschaft  in  Emden,  1875. 

Emden,  1876. 
Das  mssische  Geldwesen  wiihrend  der  Finanzverwaltung  des  Grafen  Cancrin  von 

1823  bis  1844,  von  Alfi«d  Schmidt.    St.  Petersburg,  1875. 
(Essai  sur  la  cin^matiqne  celeste.)    Astronomic  g^ometriqne,  ou  brdves  considerations 

sur  la  nouvelle  tb^rie  des  ovh^lites  par  le  Cte.  Lipoid  Hugo.    Paris,  1876. 
L'a^ronaute.    Bulletin  mensuel  illustr^  de  la  navigation  a^rienne.    Novembre  1876. 
Resume  m^tdorologique  de  Tann^e  1874  et  1875  pour  Geneve  et  le  Grand  Saint-Bernard, 

par  E.  Plantamour.    Geneve,  1875-76. 
La  nature.    Hebdomadaire.    Par  Gustav  Tissandier.    11  et  18  novembre  1876. 
Ueber  die  Veriinderlicbkeit  der  Luftwarme  in  Norddeutscbland  nach  gleicbzeitigen 

25jahrigen  Beobachtnngen,  von  Dr.  Gustav  Hellman. 
Proceedings  of  tbe  Belfast  Natural  History  and  Philosophical  Society  for  the  session 

1875-76. 
Report  of  the  Permanent  Committee  of  the  First  International  Congress  at  Vienna, 

meeting  at  London,  1876. 
Results  of  meteorological  observations  made  in  New  South  Wales  during  1873  under 

the  direction  of  H.  C.  Russell.    Sydney,  1875. 
Mineral  map  and  general  statistics  of  New  Soath  Wales,  Australia.    Sydney,  1876. 
New  South  Wales:  its  progress  and  resource?.     By  authority  of  the  commissioners. 
Sydney,  1876. 
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Transactions  and  Proceedings  of  the  Royal  Society  of  New  South  Wales  for  the  year 

ltJ75.    Vol.  II.    Edited  by  A.  Liveridge.    Sydney,  1876. 
Mines  and  mineral  statistics  of  New  South  Wales  and  notes  on  the  geolo;i;ical  collection 

of  the  department  of  mines.    Compiled  by  direction  of  the  Hon.  John  Lucas,  M.  P., 

minister  of  mines. 
Transactions  of  the  Philosophical  Society  of  New  South  Wales.    lS6'<2-65.     Sydney, 

1866. 
R.  comitato  preologico  d^talia.    Bollettino  No.  5  e  12 j  Maggio  e  Dioembre,  1875. 
Schweizeriscbe  meteorolo^^ische  Beobachtungen.      Eilfter  Jahrgang,  1874,  Titel  and 

Beilagen  znm  eilften  Jahrgang,  1874,  and  dreizehnter  Jahrgang,  1876,  zweite  Liefe- 

rnng. 
Bolletino  mensile  dello  Osserratorio  Meteorico  e  Magnetioo  in  Pesaro,  Serie  II,  Vol.  I. 
Instmktion  fUr  die  Signalstellen  der  deutschen  Seewarte.    Hamburg,  1876. 
(Separat-Abdmckaus  *' Hamburg  in  natorhistorischer  nnd  medicinischer  Beziehnng".) 

II.    Einiges  Uber  die  physikalisohen  Verhaltnisse  von  Hamburg  uud  Umgebung. 
Deutsche  Seewarte.     Monatliche  Cbersicht  der  Witterung.    Jan uar  bis  August  1876, 

nnd  Jannar  bis  April  1^77. 
Journal  of  the  Scottish  Meteorological  Society,  for  the  quarter  ending  March,  1876. 

Vol.  v.    Nob.  49  and  50. 
Die  Stromnngen   im  Nord-Atlantischen  Ocean,  mit  besonderer  Riicksioht  des  Golf- 

stromes.    Stndie  von  Dr.  Eonrad  Jarz.    Wieo,  1877. 
Annuaii*e  de  FObservatoire  de  Montsonris  pour  I'an  1H77. 
Anunaire   ro^t^orologique  pour  I'ann^   1875,  public  par  Tlnstitut  m^t^jrologique 

danois.    Denxi^me  partie. 
Ueber  Normalbarometer  nnd  ihre  Yergleicbung.    Yon  H.  Wild.    November,  1876. 
Annuaire  pour  I'an  1877,  public  par  le  bureau  des  longitudes,  Paris. 
Observations  m^t^rologiqnes  sn^oises,  publi^es  par  TAcad^mie  royale  dea  sciences 

de  SuMe.    VoJ.  16,  2rae  s^rie,  Vol.  2, 1874. 
Oversight  over  Veirforholdene  i  Norge  i  Aaret  1675.    Udgivet  af  det  Norske  Meteoro- 

logiske  Institut. 
Instructions  for  keeping  the  meteorological  log. 
Report  of  the  Treasury  committee  appointed  to  inquire  into  the  conditions  and 

mode  of  administration  of  the  annual  grant  in  aid  of  meteorological  observations, 

together  with  minutes  of  evidence,  appendix,  and  index.    London,  1877. 
Instructions  to  agents  for  the  publication  of  storm- warnings,  issued  from  the  Meteoro- 
logical Office,  Toronto,  to  come  into  use  1st  January,  1876.    Toronto,  1875. 
Daily  Weather  Reports  of  Meteorological  Office,  London,  1st  July,  1875,  to  3l8t  Decem- 
ber, 1876.  . 
Manads  och  Arsmedia  af  temperaturen  pa  statens  meteorologisca  stationer  under  aren 

1859-1872  af  Robert  Rnbensen.    Stockholm,  1876. 
Snpplemento  alia  Meteorologia  Italiana  anno  1876,  fascicolo  II  e  III.    Roma,  1877. 
Cber  den  gegenwiirtigeu  Zustand  der  Anemometrie  und  tiber  Anemometerveriiication. 

Von  H.  Wild. 
Photometrische  Bestimmung  des  diffusen  Himmelslichtes.    (Erste  Fortsetzung.)    Von 

H.  Wild. 
The  aneroid  barometer,  how  to  buy  and  how  to  use  it  with  the  new  altitude  tables 

by  the  Astronomer  Royal.    By  a  Fellow  of  the  Meteorological  Society.     London, 

1874. 
Report  of  the  Meteorological  Department  of  the  Board  of  Trade,  1858.    London,  1855. 
Results  of  astronomical  observations.    Cape  of  Good  Hope,  1871-73. 
Catalogue  of  the  Library  of  the  Meteorological  Society,  revised  to  Dec.  31,  1875. 

London,  1876. 
Astronomical  and  magnetical  and  meteorological  observations  made  at  the  Royal 

Observatory,  Greenwich,  in  the  year  1874,  under  the  direction  of  Sir  George  Biddell 

Airy.    London,  1876. 
Results  of  the  magnetical  and  meteorological  observations  made  at  the  Royal  Ob- 
servatory, Greenwich,  in  the  year  1874.    London,  1876. 
Results  of  the  astronomical  observations  made  at  the  Royal  Observatory,  Greenwich, 

1874. 
(Official  No.  27.)    Charts  of  meteorological  data  for  nine  10  degree  squares,  latitude 

20^  N.  to  10^  S.,  longitude  10^  to  4(P  W. 
Remarks  to  accompany  monthly  charts  of  meteorological  data  for  nine  10  degree 

squares.     London,  1876. 
Ninth  annual  report  of  the  department  of  marine  and  fisheries' for  the  fiscal  year 

ended  30th  June,  1876.    Ottawa,  1877. 
VII.  Jahresbericht  der  Grossh.-Badischen  meteorologischen  Centralstation  Carlsruhe 
•    fiir  das  Jahr  1875,  nebst  Mittlewerthen  fUr  das  Lustrum  1871-1875.    Von  Oscar  Rnp- 

pel.    Carlsruhe,  1877. 
R.  comitato  geologico  d'ltalia.    Bollettino  Nos.  5-12,  Maggio  al  Dicembre,  1876.    Nos. 

1-4,  Gennaio  al  Aprile,  1877. 
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Osserrasioni  della  declinazione  magnetioa  fatte  in  occazione  delle  eclissi  di  sole  del  9al 

10.  Ottobre  1874,  del  5.  Aprile,  e   del  29.  Settembre  1875.     Memoria  del  P.  Fraa- 

cesco  Denza  Bamabita.    Roma,  1876. 
Jahrbiiob<ir  der  K.-Ung.  Central-AnBtalt  f Ur  Meteorologie  nnd  Erdmagnetismns.    Yon 

Dr.  Gaido  Scheuzl.     lY.  Band,  Jahrgang  1874.    Budapest,  1876. 
Annales  del  miniaterio  de  fomento  de  la  Repablica  Mexicana.    Tomo  1,  Febrero  de  1877. 
Qaarterly  weatber  report  of  tbe  Meteorological  Office,  London,  Part  III.    Jnly  to  Sep- 
tember, 1874. 
Observatoire  magn^tiqne  et  m^t^rologiqne  des  p^res  de  la  Compagnie  de  J^Ssua  &  Zi- 

Ka-Wei.    Bulletins  des  observations  de  1876. 
Bflsnlta  of  meteorological  observations  made  at  the  Radoliffe  Observatory,  Oxford,  in 

the  year  1874,  under  the  superintendence  of  Rev.  Robert  Main.    Oxford,  1876. 
Zeitscbrift  der  Osterreichischen  Gesellschaft  flir  Meteorologie.    Yon  C.  Jelinek  und  J. 

Hann.    XI.  Band.    Wien,  1876. 
Kesoltate  ans  den  meteorologischen  Beobaohtungen  angestellt  an  viemndzwanzig 

koniglich-eachsischen  Stationen  in  den  Jishren  1872  nnd  J  873.    Yon  Dr.  C.  Bruhns. 
Climatologie,  m^ecine  pratique,  hygiene.    Organe  officiel  de  la  Soci^t^  de  m^ecine  et 

de  climatologie  de  Nice.    Ootobre  1876  k  avril  1877. 
Beviste  inensueli  di  meteorologia  agraria  por  Panno  1875-76,  del  P.  F.  Denza. 
Materialien  zu  einer  Klimitologie  des  Kankasus.    Gesammelt  nnd  herausgegeben  von 

A.  Moritz,  Director  des  Observatoriums  in  Tiflis.    Abtb.  1,  Meteorologische  Beobaoh- 

tungen.    Bd.  1.    Tiflis,  1871-75. 
Das  Reflexions  thermometer.    Yon  A.  Moritz. 

Om  storleken  af  temperaturens  degliga  variation  i  Sverjge  af  Robert  Rubenson.    Stock- 
holm, 1877. 
Beseitignng  dee  Capillar! tUts-Fehlers  beim  Wag- Barograph.    Yon  H.  Wild. 
Jabrbuch  des  Norwegischen  Meteorologischen   Instituts  fUr  1874.     Yon  H.  Mohn. 

Christian  ia,  1877. 
Sapplement  to  the  report  of  the  permanent  committee  of  the  first  international  con- 
gress at  Ylenna,  meeting  at  London,  1877. 
BDllettino  meteorologico  del  Reale  Osservatorio  Astronomico  di  Napoli  per  Pastronomo 

Professor  Faustino  Brioshi,  1876.     Napoli,  1877. 
Bulletin  mensuel  de  TObservatoire  de  Montsouris.    Par  M.  Mari^  Davy.    Juin  1876  ii 

Mai  1877. 
Ballettino  Meteorologico  delVUBservatorio  del  R.  CoUegio  Carlo  Albasio  in  Monca- 

lieri.    Direttore  P.  Francesco  Denza  Bamabita.    Aprile  al  Agosto,  1876. 
Balletino  Meteorologico  delFOsservatorie  del   CoUegio   Romano.    Compilato  dal  P. 

Angelo  Secchi.    Gingno  1876  al  Aprile,  1877. 
Meteorologia  Italiana.    BoUettino  meteorologico  mensile,  Gingno,  1876  al  Aprile,  1877. 
Bulletin  m6t^rologique  mensuel  de  TObservatoire  de  rUniversit^  d'  Upsal.    Janvier  k 

aoat  1876. 
Proceedings  of  the  Davenport  Academy  of  Natural  Sciences.    Yol.  1.    1867-76. 
Transactions  of  the  Connecticut  Academy  of  Arts  and  Sciences.    Yol.  3,  part  1,  1876. 
Bulletin  of  the  American  Geographical  Society,  session  1875-76,  No.  2 ;  special  meeting, 

July  10, 1876,  and  No.  3,  session  of  1876-77. 
Saventb  annual  report  of  the  geological  survey  of  Indiana  made  during  the  year  1875> 

by  £.  T.  Cox,  State  geologist.    ludianapolis,  1876. 
(Smithsonian  Contributions  to  Knowledge,  !268.)     The  winds  of  the  globe ;   or,  the 

laws  of  atmospheric  circulation  over  the  surface  of  the  earth,  by  J^mes   Henry 

Coffin.    Washington,  1876. 
Transactions  of  the  Medical  Society  of  the  State  of  Pennsylvania  at  its  twenty-seventh 

annual  session,  held  at  Philadelphia,  May  31  and  June  1,  1876. 
Poblio  libraries  in  tbe  United  States  of  America,  their  history,  condition,  and  man- 
agement.   Special  report,  Department  of  the  Interior,  Bureau  of  Education.    Part 

I.    Special  report  on  public  libraries  in  the  United  States.    Bureau  of  Education. 

Part  n.    Washington,  1876. 
Annual  report  of  tbe  Chief  of  Ordnance  to  the  Secretary  of  War  for  the  fiscal  year 

ended  June  30, 1876. 
Public  health  reports  and  papers,  vol.  2,  presented  at  the  meetings  of  the  American 

Public  Health  Association,  in  the  years  1874-75. 
Annual  report  of  the  Board  of  Regents  of  the  Smithsonian  Institution  for  the  year 

1875. 
Disinfection  in  yellow  fever,  as  practiced  at  New  Orleans  in  the  years  1870  to  1876. 

By  C.  B.  White. 
Traosactions  of  the  Colorado  State  Medical  Society,  Denver,  June  20,  21,  and  22,  1876. 
ADDual  report  of  tbe  Surgeon-General  of  the  United  States  Army,  1876. 
Report  of  the  Commissioner  of  Agricalture  for  1876. 
Report  of  the  Commissioner  of  Pensions  for  1876. 
Annnal  report  of  the  Secretary  of  the  Navy  for  1876. 
Anoual  report  of  the  Secretary  of  the  Interior  for  1876. 
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Annnal  report  of  the  Register  of  the  Treasury  for  1876. 

Annual  report  of  the  Second  Auditor  for  1876. 

Annual  report  of  the  Comptroller  of  the  Currency  for  1876. 

Mansill's  Almanac  of  Planetary  Meteorology  and  New  System  of  Science.  By  Richard 
Mansill,  Rock  Island,  111. 

Annual  report  upon  the  improvement  of  rivers  and  harhors  in  the  District  of  Colum- 
bia, Virginia,  and  North  Carolina.  In  charge  of  S.  T.  Abert,  United  States  Civil 
Engineer.    Washington,  1876. 

Geographical  Surveys  in  the  United  States.  Remarks  upon  Prof.  J.  D.  Whitney's  arti- 
cle in  the  North  American  Review,  July,  1875,  concluding  with  an  account  of  the 
origination  of  the  Pacific  Railroad.    By  Qouvernenr  K.  Warren.    Washington,  1877. 

Interpolation  and  adjustment  of  series.    By  E.  L.  De  Forest.    New  Haven,  1876. 

Bureau  of  Education,  Department  of  the  Interior.  Ednoational  conventions  and  anni- 
versaries during  the  summer  of  1876.    Washington,  1876. 

Twenty-first  annual  report  of  the  directors  of  the  Public  Library  of  the  city  of  New- 
buryport.    Newburyport,  1877. 

Annual  statement  of  the  trade  and  commerce  of  Saint  Louis  for  the  year  1876. 

The  Sanitarian  and  or^an  of  the  Medico-Legal  Society  for  February,  1877. 

Address  before  the  Saint  Louis  Academy  of  Sciences  at  its  annual  meeting  for  1871. 
By  the  President,  Charles  V.  Riley. 

Annals  of  the  astronomical  observatory  of  Harvard  College.  Vol.  YI,  1859-'60.  Vol. 
VII,  Observations  of  solar  spots,  1847-1849.  By  Wm.  Cranch  Bond.  Vol.  VIII, 
Results  of  observations  made  or  directed  by  Wm.  Cranch  Bond  and  Joseph  Winlock, 
A.  M.    Cambridge,  1871-76. 

Transactions  of  the  Wisconsin  Academy  of  Sciences,  Arts,  and  Letters,  VoL  III, 
1875-76.    Madison,  Wis.,  1876. 

Report  on  the  Rocky  Mountain  locust  for  1876.  By  Allen  Whitman,  State  entomolo- 
gist.   Saint  Paul,  Minn.,  1877. 

United  States  Commission  of  Fish  and  Fisheries.  Part  3.  Report  of  the  Commis- 
sioner for  1873-74,  and  1874-75.    Washington,  1876. 

Annual  Report  of  the  Board  of  Health  of  the  District  of  Columbia,  1876.  Washing- 
ton, 1876. 

Annals  of  the  astronomical  observatory  of  Harvard  College,  Vol.  X.  Observiitions 
made  with  the  circle  during  the  years  1871  and  1872,  under  the  direction  of  the  late 
Joseph  Winlock,  A.  M.    Cambridge,  1877. 

List  of  elevations  principally  in  that  portion  of  the  United  States  west  of  the  Missis- 
sippi River,  collated  and  arranged  by  Henry  Gannett,  M.  E.    Washington,  1877. 

Nineteenth  annual  report  of  the  corporation  of  the  Chamber  of  Commerce  of  the  State 
of  New  York  for  the  year  1876-77. 

Report  upon  the  physics  and  hydraulics  of  the  Mississippi  River  (reprinted  with 
additions) ;  prepared  by  Capt.  A.  A.  Humphreys  and  Lieut.  H.  L.  Abbot,  Corps  of 
Topographical  Engineers,  United  States  Army.  *^  Washington,  1876. 

Paper  9. 

Shotving  stations  insjpecfedf  hy  %phom,  and  xcikm  inspected,  during  the  fieaX  year  ending 

June  30,  1877. 


Stationa. 


Albany,  N.  Y 

Alpena,  Mich 

Atlantio  City,  N.  J  ., 

AufTiiHta,  Ga 

Baltimore,  Md 

Banizor,  Me 

Baroegat,  N.J 


Bismarck,  Dak. 
Boerne,  Tex  ... 
Boston,  Mass  .. 


Braokettville,  Tex 

Breckeuricige,  Minn  . .. 

Brownsville,  Tex 

Buffalo,  N.Y 


Barlington,  Vi. 
Cairo,  111 


Cambridge,  Tex 
Cape  May,  N.  J. 


Name  of  inspector. 


First  Lient.  James  A.  Buchanan,  acting  signal-officer.. 

do 

Seoond  Lient.  James  Allen,  acting  signal-officer 

First  Lieut.  James  A.  Buchanan,  acting  signal-officer.. 

Second  Lient.  James  Allen,  acting  signal-officer 

First  Lient.  James  A.  Buchanan,  acting  signi^-ufficer.. 

Second  Lient.  James  Allen,  acting  signal-officer 

do 

First  Lieut.  James  A.  Buchanan,  acting  signal-officer. . 

Second  Lieut.  James  Allen,  acting  signal-officer 

First  Lieut.  A.  W.  Greely,  acting  signal-officer 

Second  Lieut.  James  Allen,  acting  sigoal-officer 

First  Lieut.  James  A.  Buchanan,  acting  signal-officer.. 

First  Lieut.  A.  W.  Greely,  acting  siji^nal-officer 

Second  Lieut.  James  Allen,  acting  signal-officer 

First  Lient.  A.  W.  Greely,  acting  signal-officer 

First  Lient.  James  A.  Buchanan,  acting  signal-officer.. 

do 

Second  Lieut.  James  Allen,  acting  signal-officer 

First  Lieut.  James  A.  Buchanan,  acting  signal-officer.. 

do 

Second  Lieut.  James  Allen,  acting  signal-officer 

First  Lieut.  A.  W.  Greely,  acting  signal-officer 

First  Lieut.  James  A.  Buchatau,  actiug  signal-officer.. 


Bate. 


Dec.  19-14,  1878. 
June  10-13,  1877. 
Aug.  30,  31,  1876. 
Mar.  11-14,  1877. 
June  85-38, 1877. 
Nov.  25-27,  1876. 
July  23-94,  1876. 
Not.  14,  1876. 
Mar.  18-31,  1677. 
Sept.30-Oct.4.1876. 
Apr.  18,  19,  1877. 
Aug.  5-8, 1876. 
May  14-19,  1877. 
May  96-29,  1877. 
Sept.  17, 18,  1876. 
June  22-27,  1877. 
Deo.3l,'76-Jan.5,'77. 
June  27-30,  1877. 
July  1 1-14.  1876. 
June  3-5,  1877. 
Sept.  20,  21, 1876. 
Mar.  19-23, 1877. 
Feb.  21,  89,  1877. 
Mar.  8-10, 1877. 
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Showing  aiaiionB  inspectedy  by  wham,  and  when  inapeetedf  jx. — Continued. 


Stationa. 


Name  of  inspector. 


Date. 


Cifttroville.  Tex  ... 
Charleaton,  S.  G  ... 
Cbejeane.  Wyo.... 

Chica^,  III 

Cincionati,  Ohio . .. 
Cleveland.  Ohio . . . . 
Coleman  City,  Tex. 

Cooeho.  Tex 

Conicana,  Tex 

Darenport.  Iowa. .. 

Decatur,  Tex 

Denver,  Colo 

DeniBon,  Tex 

Detroit  Mich 

Dodge  City.  Kans.. 
Dnboque,  Iowa . . . . 

Ddath,  Minn 

Eagle  Pass,  Tex  ... 
£astport,Me 


Edinbnrg,  Tex 

Erie,  Pa 

Eacanaba,  Mich  — 
Fort  Gibeon,  Ind.  T. 


Fort  Snlly.  Dak 

Fort  Sm.  Ind.  T 

Fredericksborg,  Tex. 

Galveston,  Tex 

Graham,  Tex 

Oraod  Haven,  Hich.. 

Griffin.  Tex 

Henrietta,  Tex 

Indianapolis,  Ind 

Iiidianola,  Tex 

JackaboTO*.  Tex 

Jacksonville,  Fla 

Kboknk,  Iowa 

Kev  West,  Fla 

LaCrosae,  Wis 

Laredo,  Tex 

Leavenworth.  Elans.. 

Logaoaport.  Ind 

Loaisville,  Kv 

Ljnchbnrfl;,  '^a 

MaloncN.  Y 

Marquette,  Mich  .... 

Mason.  Tex 

McKavott,  Tex 

Memphis,  Tenn 


MQwankee,  VTls 

Mobile,  Ala 

Montgomery,  Ala 

Mogantown,  W.  Va 

Ml  Washington,  N.  H 


Kashville.  Tenn  . . 
Kew  Haven,  Coon 


Xew  London,  Conn  . 


Xew  Orleans.  La. 
Newport,  R.  I..-. 


New  York  City 


Norfolk.  Va 

North  Platte,  Nebr  . . . 

Omaha,  Nebr 

Cmwego,  N.  Y 


Perabina.  Dak 

Philadelphia,  Pa 

Pike's  Peak  and  Colo- 
rado Springs,  Cola 

Pilot  Point,  Tex 

Pittsburgh,  Pa 

Port  Hnron,  Mich  .... 
Portland,  Me 

11  S   O 


First  Lieut  A.  W.  Oreely,  acting  signal  officer 

Second  Lieut.  James  Allen,  acting  signal-otHcer 

do 

First  Lieut  James  A.  Buchanan,  acting  signal-ofiiceil . . . 

do 

do 

First  Lieut.  A.  W.  Greely,  acting  signal-officer 

do 

SiHsond  Lieut  James  Allen,  acting  signal-officer 

First  Lieut  James  A.  Buchanan,  acting  signal-officer  . . . 

First  Lieut.  A.  W.  Oreelv,  acting  signal-officer .'. 

Second  Lieut  Faroes  Allen,  acting  signal-officer 

First  Lieut  A.  W.  Q-reely,  acting  signal-officer 

First  Lieut.  James  A.  Buchanan,  acting  signal-officer  . .. 

Second  Lieut.  James  Allen,  acting  signal-officer 

First  Lieut  James  A.  Buchanan,  acting  signad-officer  . . . 

Second  Lieut  James  Allen,  acting  signal-officer 

First  Lieut  A.  W.  Greelv,  acting  signal  -officer 

Second  Lieut.  James  Allen,  acting  signal-officer 

First  Lieut  James  A.  Buchanan,  acting  signal-officer  ... 

First  Lieut  A.  W.  Greely,  acting  signal-officer 

First  Lieut.  James  A.  Buchanan,  acting  signal-officer  . . . 

Second  Lieut  James  Allen,  acting  signal-officer 

First  Lieut  James  A.  Buchanan,  acting  signal-officer  . . . 

Second  Lieut  James  Allen,  aottng  signal-officer 

do « 

First  Lieut  A.  W.  Greely,  acting  signal-officer 

do 

Second  Lieut.  James  Allen,  acUnji^  signal-officer 

First  Lieut  A.  W.  Greely,  acting  signal -officer 

First  Lieut  James  A.  Bncbainan,  acting  signal-officer  . . . 

First  Lieut  A.  W.  Greely,  acting  signfu-offlcer 

do 

First  Lieut.  James  A.  Buchanan,  acting  signal-officer  . . . 

Second  Lieut.  James  Allen,  acting  signal-officer 

First  Lieut  A.  W.  Greelv,  acting  slgnsl-offioer 

Second  Lieut.  James  Allen,  acting  signal-officer 

First  Lieut  James  A.  Buchanan,  acting  signal-officer  . . . 

Second  Lieut.  James  Allen,  acting  signal-offioer 

First  Lieut  James  A.  Buchanan,  acting  signal-officer  . . . 

First  Lieut  A.  W.  Greely,  acting  signiu-officer 

Second  Lieut.  James  Allen,  actmg  signal-offioer 

First  Lieut  James  A.  Buchanan,  acUog  signal-officer  . . . 

do 

do 

Second  Lieut  James  Allen,  acting  signal-officer 

do 

First  Lieut  A.  W.  Greely,  acting  signal-officer 

do 

First  Lieut  James  A.  Buchanan,  acting  signal-officer  . . . 
Second  Lieut  James  Allen,  acting  signal-officer...'..... 
First  Lieut  James  A.  Buchanan,  acting  signal-officer  . . . 

Second  Lieut  James  Allen,  acting  signal-officer 

do 

First  Lieut  James  A.  Buchanan,  acting  signal-officer  . . . 

Second  Lieut.  James  Allen,  acting  signal-offioer 

First  Lieut  James  A.  Buchanan,  acting  signal-officer  . . . 

do 

do 

do 

Second  Lieut  James  Allen,  acting  signal-officer 

First  Lieut  James  A.  Bucbanaii,  acting  signal-officer  . . . 

Second  Lient.  James  Allen,  acting  signal-offioer 

do 

First  Lient  James  A.  Buchanan,  acting  signal-officer  . . . 

....do 

do 

do 

Second  Lieut  James  Allen,  acting  signal-officer 

do 

First  Lieut  James  A.  Buchanan,  acting  signal-officer  . . . 

do 

Second  Lieut.  James  Allen,  acting  signal-officer 

First  Lieut  James  A.  Buchanan,  acting  signal-officer  . . . 
Second  Lieut  James  Allen,  acting  signal-officer 


First  Lieut  A.  W.  Greely,  acting  signal-offioer 

First  Lieut  James  A.  Buchanan,  acting  signal-offioer 
do 

Second  Lieut.  James  Allen,  acting  signal-officer 

First  Lient  Jamee  A.  Buchanan,  acting  signal-officer 


May22,23, 18n. 
June  2 1-24, 18n. 
Dec.  4-7, 1876. 
Got  82-25, 1876. 
Feb.  5-8. 1877. 
Oct  29, 30, 1876. 
May  9-1  J,  1877. 
Apr.  30-May  6-8,  '77. 
May  5, 6, 1877. 
Oct  2-6, 1876. 
Mar.  7. 8, 1877. 
Dec.  8-12, 1876. 
Mar.  13-21, 1877. 
Jan.  13-20, 1877. 
Mar.  1-3, 1877. 
Oct.  7-11, 1876. 
Sept  13, 14, 1876. 
May  30-Jun6 1, 1677. 
July  86-31, 1876. 
May  25-88, 1877. 
June  21-24, 1877. 
Jan.  6-9, 1877. 
Sept  8-10, 1876. 
Sept  11-15, 1876. 
Mar.  6-10, 1877. 
Oct  10, 11, 1876. 
Feb.  17-19, 1877. 
Apr.  19-21, 1877. 
May  7-10. 1877. 
Feb.  27, 28, 1877. 
Jan.  24-26, 1877. 
Mar.  1-4, 1877. 
Feb.  21, 22, 1877. 
Jan.  30-Feb.  1, 1877. 
May  13, 1877. 
Feb.  24-26,  Mar.  5,'77 
June  11-14, 1877. 
Sept  27-Oct  1, 1876. 
May  20, 21, 26-28, 'n. 
Oct  12-15, 1876. 
June  6-8, 1877. 
Oct  23-25. 1876. 
Jan.  28, 29, 1877. 
Feb.  2-4. 1877. 
Feb.  26-28, 1877. 
July  7-10, 1876. 
Sept  10, 11, 1876. 
Apr.  23-25, 1877. 
Apr.  26-29, 1877. 
July  18-25, 1876. 
Mar.  25-29, 1877. 
Oct  22-25, 1876. 
Apr.  10-14, 1877. 
Apr.  7-10, 1877. 
Feb.  14, 15, 1877. 
July  15-17, 1876. 
May30-June  1,1877. 
Sept  16-18, 1876. 
Aug.  16-19, 1876. 
May  4-8, 1677. 
Aug.  14-16, 1876. 
May  9-1 1, 1877. 
Apr.  16-21, 1877. 
Aug.  9, 10, 1876. 
June  6-8,  1877. 
Dec.  4-10, 1876, 
Apr.  25-Mav  3, 18 
Mar.  2-5, 1877. 
Dec.  1-3, 1876. 
Oct  19-22, 1876. 
Dec.  23, 1876. 
June  15-20, 1877. 
Sept,  23-27, 1876, 
Dec.  1-3, 1876. 
Dec.  13-17, 1876. 

Mar.  9-10, 1877. 
Feb.  s*-12. 1877. 
Jan.  21-23, 1877. 
July  18-21, 1876. 
May  20-23, 1877. 
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Showing  stations  inspected,  by  tchonif  and  when  inspected,  ^. — Continaed. 


Stations. 


Portland,  OrefT 

Panta  Kaasa,  Fla 

Rio  Grande  City,  Tex. 
Rochester,  N.  Y 


Saint  Mark's,  Fla. 
Saint  Loaifl,  Mo . . . 


Saint  Pani,  Hinn  .... 
Salt  Lake  City.  Utah 

San  Antonio.  Tex 

Sanpiego,  Cal 

San  Francisco.  Cal. . . 
Sandy  Hook,  N.J.... 

Savannah,  6a 

Shreyeportf  La 


Stockton,  Tex 

Thatcher's  Island,  Mass 

Toledo,  Ohio 

Tybee  Island,  Ga 

Uvalde,  Tex 

Viri{inia  City,  Mont. . . . 

Vicksbargh,  Miss 

Wilmington,  K.  C 

Wood's  Holl,  Mass.... 


Yankton,  Dak 


Name  of  inspector. 


Second  Lieut.  James  Allen,  acting  signal-officer 

do 

First  Lieut  A.  W.  Greely,  acting  signal-officer 

First  Lieut  James  A.  Bncnanan,  acting  signal-officer  . . . 

...; do 

Second  Lieut.  James  Allen,  acting  signal-officer 

do , 

First  Lieut  James  A.  Buchanan,  acting  signal-officer  . . . 

Second  Lieut.  James  Allen,  acting  signal-officer 

First  Lieut  A.  W.  Greely,  acting  signal-officer 

Second  Lieut.  James  Allen,  acting  signal-officer 

do 

First  Lieut  James  A.  Bnchanan,  acting  signal-officer  . . . 

Second  Lieut  James  Allen,  acting  signal-officer , 

First  Lieut  James  A.  Buchanan,  acting  signal-officer  . . . 

Second  Lieot.  James  Allen,  acting  signal-officer 

First  Lieut  A.  W.  Greelv,  acting;  signal -officer 

Second  Lieut.  James  Allen,  acting  signal-officer 

First  Lieut  James  A.  Buchanan,  acting  signal-officer  . . 

Second  Lieat  James  Allen,  acting  signal-officer 

First  Lieot  A.  W.  Greely,  acting  ugnal-officer 

Second  Lieut.  James  Allen,  acting  signal-officer 

do '. 

do 

do 

First  Lieut  James  A.  Buchanan,  acting  signal-officer . . . 
Second  Lieut.  James  Allen,  acting  signal-officer , 


Date. 


Jan.  10-18, 1877. 
May  23-93, 1877. 
June  13-90, 1877. 
Dec  97-30, 1876. 
June  23-96, 1877. 
June  7-9, 1877. 
Oct  96-98, 1876. 
Mar.  13-17, 1877. 
Oct  91, 1876. 
Dec  29-^,  1876. 
Mar.  98- Apr.  13, 1877. 
Jan.  94-39, 1877. 
Dec99,'76-Jan.4,'77. 
Apr.  91-24, 1877. 
June  16-19, 1877. 
July  4-7, 1876. 
May  3-4, 1877. 
May  3, 4, 1877. 
Aug.  1-4, 1876. 
Jan  10-12, 1877. 
Jan.  19-91, 1877. 
May  94, 25, 1877. 
Feb.  16-18, 1677. 
Mar.30-Apr.  4, 1?>77. 
June  29-July  2, 1^77. 
Aug.  10-13, 1876. 
May  19-14. 1877. 
Oct  15-18, 1876. 


.   Paper  10. 
List  of  places  for  which  stations  hare  been  requested,  but  not  established,  on  June  30,  1877. 


Place. 


Muskegon,  Mich 


Manitowoc,  Wis 

Huron  City,  Mich 

Mackinac  City,  Mich 

Richmoml,  Va 

Body  Island,  N.  C 

Lewps.  Del 

The  Parks  of  Colorado 

Staten  Island 

Chambersbnrg,  Pa 

Watertown,  N.Y 

Xenia,dliio 

Port  Hope 

Champaign,  111.  HHiuois  In 
dustriiu  University). 


Little  Rock,  Ark 


Niles.Mich 


Applicant. 


Hon.  n.  H.  Holt,  Michigan  legislature,  inclosing  petition 

of  99  citizens. 

Board  of  Trade  of  Toledo 

Board  of  Trade  of  Chicago 

Hon.  T.  W.  Ferry,  United  Sutes  Senate 

Hon.  T.  W.  Ferry,  M.  C. ;  S.  H.  Wagoner,  mayor,  and  43 

others. 

Hon.  P.  Sawyer,  M.C 

Hosea  Barnes 

Board  of  Trade  of  Toledo 

Board  of  Trade  of  Cleveland 

Board  of  Trade  of  Detroit 

Board  of  Trade  of  Chicago ^ 

W.G.  Turpin 

Board  of  Trade  of  Norfolk,  Va.,  and  resolution  of  the 

general  assembly  of  Virginia. 

Board  of  Trade  of  Philadelphia 

E.  0.  Mallett,  late  consul-general 

C.  Ken tgen  .jr 

do 

Hon.  John  Scott  United  States  Senate 

Hon.  Simon  Cameron,  United  States  Senate 

L.L.  Pratt 

Common  council,  forwarded  by  Mayor  Fred.  D.  Hills  . .  | 

C.  E.  Case 

Board  of  Trade,  Detroit 

Hon.  W.  C.  Flagg,  secretary .' 

Hon.  J.  M.  Gregory,  president 

E.   A.  Gastroan,  chairman    meteorological    committee 

Macon  County  Fruit-Growers'  Association. 

Hon.  J.  M.  Hanks,  M.  C 

Albert  Cohen 

A.  VanCleff 

Hon.  Powell  Clavton,  United  States  Senate 

Hon.  Powell  Clayton,  United  States  Senate ;  Hon.  S.  W. 

Dorsey,  United  States  Senate;  Hon.  W.  S.  Siemens, 

M.C;  Hon.  L.  C.  Ganse,  M.  C;  Hon.  T.  M.  Gunter, 

M.  C. ;  Hon.  W.  W.  Wllshire,  M.  C. 
J.  B.  Fitzgerald,  secretary  Berrien  County  Agricultural 

Society. 


Date. 

Jan. 

21. 

1871 

Jan. 

27, 

1871 

Feb. 

10, 

1871 

Mar. 

3. 

1871 

Mar. 

15, 1875 

Jan. 

25, 

1871 

May 

4,1876 

Jan. 

27, 

1871 

Jan. 

19. 

1871 

Feb. 

19, 

1871 

Feb. 

10, 

1871 

Apr. 

3. 

1871 

Apr. 

". 

1871 

May 

25. 

1871 

May 

24, 

1871 

Jane 

9. 

1871 

June  20, 

1871 

June 

19. 1871 

June  12, 1871 

June  21, 

1871 

June  21, 

1873 

Mar. 

9, 

1876 

June 

30. 

1671 

July  22,1871 

July 

21. 

1871 

Feb. 

21. 

1872 

Aug. 

30. 

1874 

Julv 

26, 

1871 

July 

1. 

1879 

Mav 

31. 

1873 

Mar. 

11. 

ia74 

Feb. 

7. 

1876 

July 

27. 

1871 

EEPOBT   OP  THE   CHIEF   8IONAL-OFF1CEE. 


163 


List  of  places  for  which  stations  have  been  reqttestedf  4'C, — Continued. 


Place. 


Looi^iaoft,  Mo 

Hot  Sprinjra.  Ark 

JaDMviUe,  Wis 

Hillsdale,  Micb 

Metamora,  111 

Madetta,Ohio ». 

Mount  Pleasant,  Pa.  (Mount 
Pleaeaiit  Academy). 

Nebraska  City.  Nebr 

Peotia,  111 

PrincetoD,  111 

Mount  Moosilaak,  N.  n 

Cstaaauqua,  Pa 

Galena,  ni 

Cdambos,  Nebr 

Coburg   and    Collingwood, 

Canada.         * 
Springfield,  Mo 

Maaon  City,  Iowa. ,. 

Otoqo.  Me.  (State  Agrical- 

taral  College). 
Balize,   La.    Fort    Morgan, 

Ala,  and  Waco,  Tex. 

FortKandall,  Dak 

Ann  Harbor.  Mlcb.  (UnlTer- 

sity  of  Michigan). 

Foantain,  Colo 

Vineyard  Haven,  Mass 

CatM"  Ann,  Mass 

Iowa  City,  Iowa  (State  Unl- 
veraity). 

Kanasflaa,  Va 

Qainoy.IU 

Dover  Point,  N.  H 

Wilmington,  Del 

Additional  stations  on  east- 
em  shore  of  Lake  Michigan. 

Additional  stations  on  moun- 
tains of  Virginia. 

Additional  stations  on  west- 
em  slope  of  Mississippi 
Valley. 

Monorody  Point,  Cape  Cod 
Li^bt,  ACass. 

Southwest  Pasa  (Pass  ik 
lOutre),  La. 

Staanton,  Va.,  Chrfstian- 
burg,  Va-.  Bristol,  Tenn., 
£aston.  Pa.,  Harrisbarg, 
Pa.,  Wlncbester,  Va. 

Towanda,  Kaos 

Black  Dome,  N.  C.  (Black 
Mountain). 

Charlotte,  N.  T 

(Tallitsin  and  Altoona,  on 
Pennsylrania  Central  Rail- 
road. 

Minneanolia,  Minn.  (TTniver- 
•ity  of  Minnesota). 

'Eaich  of  the  State  Agricultu- 
ral Colleges. 

Colnmbas,  Ohio 


Applicant. 


Date. 


W.Stark  and  R. E. Pleasants 

J.  H.  Morton,  M.  D 

J.  a  Whiting,  M.  D.,  and  Rock  County  Agricultural  So- 
ciety. 

Pro!  George  McMillan,  secretary  Hillsdale  College 

Hillsdale  County  Agricultural  »x)iety 

Edward  Kipp,  secretary  Woodtord  County  Agricultural 
Society. 

J.  W.  Andrews,  president  Marietta  College ;  Washington 


County  Agricultural  Society. 
W.  H.  McCreery,  acting  principal 


H.  EL  Raymond,  secretary  Otoe  County  Farmers'  Club — 

L.  J.  Colton '. 

W.  H.  HeiTon,  J.  C.  Proctor,  and  80  others 

L.  J.  Colton i 

Prof.  C.  H.  Hitchcock 

A.F.Clongh 

Hon.  E.  Mcpherson,  Clerk  United  States  House  of  Repre- 
sentatives. 

D.  Wilmot  Scott,  publisher  of  the  Galena  Commercial 
Advertiser. 

J.  O.  Shannon,  secretary  Platte  County  Agricultural  So- 
ciety. 

Oswego  Board  of  Trade,  by  J.  L.  McVThorter 


John  £.  Worth,  for  Greene  County  Agricultural  and 
Mechanictd  Society. 

A.Milton  Lapbam 

T.  G.  Emsley,  secretary  Cerro  Gordo  County  Agricul- 
tural Societr. 

M.  C.  Kemald.  Maine  State  College  of  Agriculture 

L.  Libbey,  postmaster ' 

Agents  and  captains  of  Morgan  Steamship  Company  . . . . 

R.  J.  Percy,  for  Missouri  Valley  Telegraph  Company.... 
Prof.  G.  B^  Merriman 


Aug. 
Aug. 
Aug. 

Aug. 
Aug. 
Aug. 

Aug. 

Aug. 

Aug. 
Aug. 
Mar. 
Aug, 
Aug. 
Aug. 
Sept 


3,1871 
2,1871 
7, 1871 

6, 1871 
6,1871 
8,1871 

10, 1871 

11, 1871 

14,1871 
11, 1871 
7,1876 
11,1871 
16, 1871 
16, 1871 
11, 1871 


Sept  14, 1871 
Sept 
Aug. 
Sept 


5,1871 
30, 1871 

18, 1871 


R.  F.  Long,  editor  £1  Paso  Ranchman 

Prof.  J.  £.  Hilgard,  United  States  Coast  Survey;  Daniel 

W.  Stevens,  and  Rev.  Thomas  Hill. 

Hon.  B.  F.  Butler,  M.  C 

John  P.  Irish 

S.  J.  Kirkwood 

A.  D.  Schenck,  first  lieutenant,  Second  United  States 

Artillery. 

George  C.  Round  

A.  H.  Hill,  secreury  National  Board  of  Trade 

John  B.  Stivens,  mayor *. 

Board  of  Trade  of  Wilmington 

Hon.  H.  H.  Holt  of  Michigan  legislature 


G.  C.  Wedderbum,  secretary  of  Virginia  Telegraph  Com- 
pany ;  L.  A.  Gobright,  Associated  Press. 

George  P.  Plant,  W.  H.  Scudder,  and  R.  P.  Handy,  com- 
mittee of  Merchants'  Exchange,  Saint  Louis. 


R.B.  Forbes 

Tho^ton  A.  Jenkins,  rear-admiral,  United  States  Navy 

Jed.  Hotchkiss,  secretary  of  the  Augusta  County  Fair, 
Virginia. 


Apr. 
Oct 

Oct 
Feb. 
Oct 

Nov. 
Nov. 

Dec. 
Dec. 

Dec. 
Dec. 
Jan. 
July 

Dec. 
Jan. 
Jan. 
Jan. 
Feb. 

May 

July 

Nov. 
Mar. 
Aug. 


M.D.Ellis    Feb. 

William  Cain '  Feb. 


J.  Eaton  and  35  others 

\  G.  G.  Clarkaon,  mayor,  and  15  ottiers 

I  W.  H.  Newcomb  and  22  others 

■  David  Peelor 


Feb. 
Oct. 
Oct. 
Feb. 


6,1877 
6,1871 

19, 1£71 
17, 1873 
31, 1871 

9,1871 
28,1871 

4,1871 
18, 1871 

19,1871 

14, 1871 

6.1873 

3, 1875 

27. 1871 
4,1872 

13. 1872 
24, 1872 
11,1871 

17, 1871 

16, 1871 


29.1871 
20, 1871 
15, 1871 


12, 1872 
12, 1872 

14, 1872 
27, 1874 
27,  1874 
17,  1R72 


•  I 
William  W.  Fol well,  president '  Feb. 


21, 1872 

J.  B.  Bowman,  regent  of  Kentucky  University,  and  othersl  Feb.  29, 1872 

J.  H.  Klippart,  secretary  Ohio  State  Board  of  Agricul-  i  Mar.    5, 1872 

tnre.  ■ 

William  McCrary \  Jan.     4,1876 
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Place. 


ColambiiB,  Obio 


North  field,  Vt.  (Norwich  Unl 

Tersity). 
Grand  Tower,  lU 

luka^  Mias 

Great  Natihalee,  (Bald  Moani 
aln),  N.  C. 

Dei)oait,N.Y 

Hellman  Dale,  Pa < 

Boonville,  Mo 

Fort  Wayne  and  New  Al- 
bany, Ind. 

Maryumd  Agricultural  Col- 
lege, 

Atlanta,  Ga 


Aubaro,  Ala.  (Agncnltnral 
and  Mechanical  College  of 
Alabama). 

KaoiDe,Wi8 

Ogdensbarg,  N.  Y 

Plattfiburg,  N.  Y 

43ewanee,  Tenn 

(UnlverBlty  of  the  South) ... 

Newark,  Del.  (Delaware  Col- 
lege). 
OreenBay,  Wia 

Xeooaha,  Wis 

Warsaw,  Ind  . . .-. 

Beaver  City,  Utah 

New  nim,  Minn 

£Tan«ville,  Ind 


Aiken,  S.C 

Winona,  Miss 

Entaw,  Ala 

Belfast,  Me 

Ithaca,  N.  Y.  (Cornell  Uni- 
versity). 

Straits  of  Mackinac 

Carthage,  HI 

KutEtown,     Pa.     (Keystone 

State  Normal  School). 
Peusaoola,  Fla 


Gaines'^iUe,  Ga J 


Applicant. 


Lei^islatare  ofOhio,  by  joint  resolution ;  Tyndall  Associa- 
tion of  Columbus ;  Columbns  Academy  of  Medicine, 
and  Board  of  Education.  Columbus. 

B.  B.  Hajes.  President  of  United  States ;  Tyndall  Asso- 
ciation of  Columbus,  by  A.  H.  Tuttle,  A.  G.  Farr,  and 
C.  C.  Howard. 

Capt  C.  A.  Curtis 


A.  B.  Harris,  secretary  Mutual  Aid  and  BnproTement 

Society  of  Saint  Louis,  Mo. 
Rev.  J.  T.  Freeman  (through  Hon.  George  £.  Harris, 

M.  Cr). 

Charles  W.  Jenks 


G.W.Hanford 

S.  P.  Heilman :.... 

Of.  L.  Stephens 

F.  C.  Johnson,  chairman  meteorological  committee  Indi 

ana  State  Board  of  Agriculture. 

A.  R  Davis,  president  of  board  of  trustees 

do 

Hon.  John  H.  James,  mayor;  Chamber  of  Commerce — 

Hon.  R.  A.  Whiteley,  M.C 

Hon.  Milton  Candler,  M.  C;  P.  H.  Mell,Jr.,  State  chemiat 

P.  H.  Moll,  Jr.,  State  chemist , 

Hon.  A.  H.  Stephens,  M.  C. ;   Hon.  Thomas  P.  Jones, ' 

agricultural  oommiasioner  of  Georgia;  George  Little, 

State  geologist,  and  4  others. 

Hon.  J.  B.  Gortlon,  United  States  Senator 

William  C.  Stubbs,  John  B.  Read,  and  W.  H.  Jennison — 


Mayor  and  council 

Hon.  W.  A.  Wheeler.  M.  C 

Hon.  John  Rogers,  M.C 

John  L.  Cooper  (through  Prof.  Joseph  Henry,  Smithson- 
ian Institution). 

Hon.  W.  C.Whitthome;  Right  Rev.  Alex.  Gregg,  bishop 
of  Texas ;  faculty  of  college,  and  others. 

Willam  D.  Mackey,  secretary  of  faculty 


Hon.  P.  Sawyer,  M.  C 

do 

Wallace  Mygatt 

Marshall  H.  Parks 

Daniel  Tyler 

Dr.  Alfred  Muller -. 

F.  C.  Johnson;  P.  Hombrook,  surveyor  of  customs; 
Thomas  P.  Britten,  president  Vanderburg  County 
Agricultural  Society :  John  Ingle,  secretary  Vander 
burg  County  Agricultural  Society,  and  Charles  H. 
Butterilekl,  mayor. 

C.  H.  Butterfleld,  mayor 

H.  L.  Morrill  and  citizens  of  £ vansville 

T.  W.  Vencman 

Hon.  F.  A.  Sawyer,  United  States  Senate,  and  16  oitizena. 

John  C.  Derbv 

James  Whitail 

A.  M.  Rafter 

W.S.Bird , 

George  E.  Brackett 

A.  D.  White,  president,  and  petition  of  75  citizens 

Farmers'  Club  of  Ithaca 

A.  D.  White,  president,  and  faculty  of  Cornell  University 

Hon.  Roacoe  Conkling,  United  States  Senate 

P.  B.  Crandell,  corresponding  secretary  of  Farmers'  Club 

£.  A.  Fuertes,  department  or  engineeiing 

Roys  L  Cram 

Chamber  of  Commerce,  Milwaukee 

Board  of  Trade,  BufUo 

Board  of  Trade,  Chicago 

J.  L.'  Hathawav  and  JT  B.  Merrill,  meteorological  com- 
mittee Chamber  of  Commerce,  Milwaukee. 

L.  F.  M.  Easterday  and  petition  of  105  citizens 

A.  R.  Home,  principal 


S.  C.  Cobb,  president  Penaaoola  Ice  Company,  and  128 

others. 
Thomas  C.  Watson,  commodore  of  Pensacola  Regatta 

Club. 
M.  F.  Stephenson 


Date. 


Feb.     e,  1676 

June  «,  IS77 

Mar.  15,1873 

Mar.  31, 1872 

Mar.  85,  li»72 

Apr.    1,1872 

Apr.  1, 1872 

Apr.  1, 1872 

Apr.  11,1873 

Apr.  12,l!!7-i 


Apr. 

June 

May 

Feb. 

Jan. 

Jan. 

Feb. 


19, 187-2 
21,1872 
10,1872 
15, 1874 
16,  leT7 
22,1877 
8,1877 


Feb.  23,1877 
May  14.1872 


May  18.1872 
May  25,1872 
May  28,1872 
June  10, 1872 

June  Si6, 1877 

June  11. 1872 


June 
June 
June 
June 
July 
July 
July 


Nov. 
Jan. 
May 
July 
Sept. 
Mar. 
July 
July 
Aug. 
Aug. 
Nov. 
Nov. 
Jan. 
Feb. 
Mar. 
Aug. 
May- 
May 
May 
Sept. 


13,1872 
24,1871 
90,1872 

84. 1872 
8,1872 

10,1872 

13. 1873 


26,1873 
16, 1S74 
31, 1875 
16,1872 
2,1872 
31, 1875 

20. 1872 
aO,18T2 

6,1872 

a.  1872 

18,1872 

22,1872 

95. 1873 
3.1875 

17, 1875 

7, 1872 

5.1873 

26,1873 

22,1873 

5. 1874 


Sept.     %  1872 
Sept.  13.1672 

Oct.      7. 1872 

July  85,1873 

Nov.     5, 1872 
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List  of  places  for  which  stations  have  been  requested,  ^c. — Contioaed. 


Plaoe. 


Chattanooga*  Tenn. 


Some  point  between  LeaTen- 
worth  and  Shreveport. 

On  plains  of  Western  Kansas, 
and  regions  southward  and 
soathwestward. 

DaUa«.Tex 

Oil  City  and  Parker's  Land- 
inn  on  the  AUeghttiy 
River. 

Gr^nsborongh  and  Browns- 
rille  on  the  Monongahela. 

La'«TeDC^  Kans.  (Univeraitj 
of  Kansas). 


Manchester,  N.  H. 


Saodwich,  111 

Detroit,  Minn 

Darton.  Ohio  (National  Sol- 
diers' Home) . 


Palatka.  Fla 

Put  in  Bay,  Ohio 


Emporia,  Kans 

North  and  west  of  Galveston, 

Tex. 
Cbarlottesrille,  Va.  (TTnlver- 

sity  of  Virgiiaia). 

Ral4(ih,N.  C 

Colombia,  S.C 


Colambns,  Miss 

Pierce  City,  Mo 

Xe«hanic  Moontain,  Somer- 
set Coantv,  N.  J. 
Bay  City,  Jiioh 


Vincennee,  Ind 
Springaeld,!!!. 


Cedar  Keys,  Fla 


Salina,  Kans 


Alleghanies  in  North  Carolina 

Carthage,  Mo 

New  Berne,  N.  C 

Port  Townaend,  Wash 


Applicant. 


Steamboatmen's  convention  assembled  at  Cairo,  III 

J.  M.  Petticrew,  president,  and  J.  S.  Toof,  secretary, 

Memphis  Chamber  of  Commerce,  and  101  others. 
Steambaatmen's  convention  assembled  at  Cairo,  111 


Kansas  State  Horticnltoral  Society. 


W.  A.  Jones  &,  Co.,  W.  C.  Connor,  and  133  others. 


Resolntion  of  nelect  oonnoil  of  Pittsbnrgh.  transmitting  C 
and  approving  petition  of  46  oitisens  of  Pittsburgh.    { 

Jobn  Fraser,  chancellor;  Hon.  Stephen  A.  Cobb,  M.  C,  C 
inclosing  petition  of  Alfred  Gray,  secretary  Stated 
Board  of  Agrlcaltare.  ( 

Hon.  S.  N.  Bell,  M.C.,  inclosing  resolntion  of  New  Hamp- 
shire State  Agricoltnral  Society. 

N.  £.  Ballon  (through  Commissioner  of  Agriculture) 

Daniel  Cony 

Hon.  Isaac  Strohen 

Thomas  L.  Neal,  president,  and  Thomas  D.  Davis,  secre- 
tary, Montgomery  County  Medical  Society. 

J  F.  Starr  (through  Secretary  of  the  Navy) 

H.B.  West 

H.  D.  Cooke,  governor  District  of  Columbia 

Robert  Mllliken 

Chamber  of  Commerce  (through  Hon.  John  Hancock) .. 


Hon.  R.  T.  W.  Duke,  M.  C. 


Cotton  Exchange,  New  Orleans 

do 

Hon.  John  Alexander,  mayor,  transmitting  resolution  of 
city  oouncll. 

Hon.  F.  A.  Sawyer,  and  petition  of  58  citttena,  and  reso- 
lution of  city  council. 

Cotton  Exchange,  New  Orleans.  La 

E.  P.  Lingee.  president  board  of  education 

John  V.  D.  Pumyea 


Mineral  Point,  Wis 

Latitude  4V>  3(K,  longitude  74^ 
42*.  Somerset  County,  N.  J. 
Carlton,  Wis 


Fernandina,  Fla 


Helena^  Ark 

Oakland,  Cai.  VUniverVity'of " 

California). 
Fayetteville,  Ark.  (Arkansas 

Indastrjal  University). 
Beatrice,  Nebr 

One  or  more  stations  in  Ari- 
zona. 


Hon.  N.  B.  BnMlley,  M;  C 

do 

do ,.. 

W.  S.  Crosthwaite 

W.Hays 

S.  M.  CuUom.  transmitting  petition  of  governor,  'State 
officers,  and  others. 

E.  A.  Gaatman.  chairman  meteorological  committee  Ma- 
con County  Fruit-Growers'  Association. 

Hon.  Albert  £.  Willard,  mayor,  and  16  others 

D.  L.Ynlee,  Fernandina,  Fla 

Freeman  Kingman,  secretary  Patrons  of  Husbandry  and 

Farmers'  Club. 

Hon.  W.  A.  Phillips,  M.  C 

George  W.  Warren,Jr 

E.  P.  Searle  and  174  others 

G.  W.Na8on,jr 

J.  W.  Sweeny,  general  superintendent  Puget  Sound  Tel- 
egraph Company. 

Hon.  T.  O.  Howe,  united  States  Senate ;  Moses  M.  Strong. 

Hon.  F.  T.  Frelinghnysen,  United  States  Senate;  citi- 
zens of  Somerset,  Hunterdon,  and  Middlesex  Counties. 

Edward  Bach,  farmers  and  ship-owners  of  the  district. .. 

Hon.  Philetus  Sawyer,  M.  C. :  Edward  Bach  

Henrv  Hazen,  collector ;  W.  S.  Simmons,  first  lieutenant 
United  States  Revenue  Marine. 

Hon.  S.  B.  Conover,  United  States  Senate;  G.  Stark, 
mayor;  Isaiah  Winch,  president  of  council,  and  S8 
others. 

D.  L.  Yulee 

Hon.  J.  L.  Alcorn,  United  Stat<*^^nate 

J.  West  Martin,  secretary  of  the  board  of  regents 


Hon.  A.  S.  Prather,  trustee 


Hon.  P.  W.  Hitchcock,  United  States  Senate ;  A.  S.  Pad- 
dock. 
Charles  DennisoA,  M.  D 


Date. 


Nov.  17,1872 
Aug.  15, 1875    . 

Nov.  17,1872 

Dec.   31,1672 

Dea  26,1872 

Dec.  2871872 
Jan.  16,1873 

Jan.  16,187a 
May     6, 1873 

Jan.  21,187a 

Jan.  82,1873 

Feb.  2, 1673 

Feb.  11,1873 

Feb.  1, 1875 

Feb.  17,1873 
Mar.  3, 1873 
July  17,1873 
Mar.  6, 1873 
Mar.    6, 187a 

Mar.    2,1873 

Mar.  30,1873 
Mar.  30,1873 
June  11,1873 

Ang.    5, 1873 

Mar.  30,1873 
Apr.  9, 1873 
Apr.  12,1873 

Apr.  27,1873 
Feb.  19,1874 
June  17, 1874 
Jan.  21,1875 
Jnne  15, 1873 
July    5, 1873 

Ang.  30, 18T4 

July  7. 1873 
Feb.  7, 1874 
July  17,1873 

Apr.  2, 1877 
July  26, 1873 
Aug.  15, 1873 
Sept  13,1873 
Sept  30, 1873 

Dec.  16,1873 
Dec.  22,1873 

Jan.  10,1874 
Jan.  26,1874 
Jan.    17.1874 

Jan.   19,1874 


Feb.  7, 1874 
Feb.  12,1874 
Feb.  12,1874 

Feb.  17,1874 

Mar.  3, 1874 

Mar.  16.1974 
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Place. 


Manistee,  Mich  ...... 

Port  Maoon,  N.  C 

Gorhftm,N.  H 

Maeon  City,  Mo 

Rockland,  Me 

Borne,  Oa 


Kansas  Citv,  Mo 

Muscatine,  Iowa 

Syracuse,  N.Y 

Bakers&eld,  Cal 

Palmyra,  Wis 

Crawfordsville,  Ind.  (Wabash 

College). 
Harbor    of    RefoKO,     Sand 

Beach,  Lake  Huron. 

Calais,  Me 

Fort  Thom]>aon,  Dak 

ChatawtL  Miss.  (College  of 

the  Reaeiuptionist  Fathers). 
Ellsworth,  Kans 

Mount  Lake  or  Bald  Knob, 

Giles  County,  Va. 
Camden,  N.   J.  (The  River 

Iron  Works). 
Bloomington  and  Decatur,  HI. 

Mount  Kearsarge,  Warner, 

N.H. 
Ceredo,  W.  Va 

Astoria,  Oreg 

Fond  du  Lac,  Wis 

Corpus  Christi.  Tex 

Lansing,  Mich.  (Michigan 
State  Agricultural  College). 

Pana,Ill ... 

Columbus,  Ga 

Salisbury,  N.  C  

Hartford,  Conn 

Oshkosh^Wis 

Ames,  Iowa  (Iowa  State 
Agricultural  College). 

Mount  Anthony,  inning- 
ton,  Vt. 

Pentwater,  Mich 

Fortress  Munroe,  Va 

Afton,  Iowa 

Mount  Pisgah,  Bradford 
County,  Pa. 

Marysville.Cal 

Jacksonville,  III 

Ironton,  Ohio 

Isle  of  Shoals,  N.  H 

Saint  Augustine,  Fla 

Abingdon,     111.    (Abingdon 

College). 
Helena,  Mont 


Applicant. 


Hon.  J.  A.  HubbeD.  M.  C. ;  L.T.Estis 

Hon.  J.  M.  Leach,  M.  C 

EliasS.  Mason 

J.  F.  Bez^amin,  Brown  8c  Sheppard,  E.  B.  Van  Vent,  and 

33  others. 

Citizens  of  Rockland,  Belfast,  &o 

E.  Waite.  and  87  others 

Thomas  J.  Perry,  chairman  meteorological  committee 

Rome  AgricHitural,   Horticultural,  and  Mechanical 

Fair  Association. 
Thomas  J.  Perry,  secretary  meteorological  committee 

Rome  Agricultural,    Horticultural,  and  Mechanical 

Fair  Association. 

do 

Hon.  William  HFelton,  MC 

Henry  A.  Hills,  secretary  Chamber  of  Commerce,  Rome, 

Ga. 

Thomas  S.  Case,  postmaster 

J.P.Walton 

K. Graves,  mayor;  William  Eirpatrick,  J.  R.  Whittock, 

and  J.  HllL 

Hon.R.HDuen.  M.C 

A  C.  Bratton,  M  D. ;  P.  D.  McClanohon.  M.  D 

John  C.  Minton * 

CoL  H.  B.  Carrington,  United  States  Army,  chairman 

military  science  Wabash  College. 
Msg.  G.  Weitzel,  Corps  of  Engineers 

Hon.  Eugene  Hale,  MC;  Boardman  Bros 

Col.  D.  a  Stanley 

Alexander  W.dordon 

Hon.  W.  A.  Phillips,  M.  C 

M.  W.Henry 

MraH.  Haupt 

William  Terry,  Mrs.  H.  Haupt 

Wood,  Dialogue  &Co , 

E.  A  Gastman,  chairman  meteoroloKical  committee  Ma- 
con County  Fruit-Growers*  Association. 

John  Eaton,  Commissioner;  Hon.  N.  G.  Ordway ;  Hon. 
W.  E.  Chandler. 

S.  A.  Forbes 

Frank  Hereford 

Hon.  J.  H  Mitchell,  United  States  Senate 

Hon.  C.  A.  Eldridge,  M  C. ;  J.W.Carney 

H.  Taylor,  postmaster 

do 

Hon.  Gustavo  Schleicher.  M.  C. ;  Wm.  Headon,  mayor ;' 
R.  I.  Denny,  secretary  of  city ;  J.  P.  Rodney,  and  3 
others. 

RCKedzle,  professor  of  chemistry,  8co 

E. C- Reese,  postmaster 

Hon.  H,  R  Harris,  M.  C 

do 

Hon.  W.  M.  Robbins,  M.  C 

G.  H.  Kingsbury,  chairman  meteorological  committee 
Tolland  County  Agricultural  Society. 

T.  Flovd  Woodworth.  M.  D 1 

J.  KMaoomber,  professor  of  physics 

Greorge  W.  Robinson 

Hon.  J.  A.  Hubbell,  M.  C. :  Amos  Dresner 

Hon.  Jas.  H.  Piatt,  jr,  M  C. ;  Phoebus, Watkins, 

and Wright. 

Hon.  Jas.  W.  McDill,  M.  C. ;  X.  W.  Rowell,  W.  R.  Roberts, 
and  12  others: 
R.  Redddlngton 

Hon.  J. K. Luttrell, M. C. ;  E.H.Pratt 

Hon.  J.  A.  Logan,  United  States  Senate;  G.  V.  Black, 

Samuel  N.  Martin,  and  H.  G.  Whitlock. 

Albert  Lawson,  W.  F.  McQuigg,  and  24  others 

John  R.  Poor,  J.  Albert  Walker,  John  Walker,  and  7 

others. 

James  Whitall 

D.  S.  Harris,  professor  ^  natural  sciences 

W.  F.  Sanders,  Col.  John  Gibbon,  Seventh  United  States 
Infantry,  and  24  others. 


Date. 


Mar.  18,1874 

Mar.  98, 1674 

Mar.  30.1874 

Mar.  30.1674 

Apr.  9, 1874 
Apr.  16,1874 
Apr.  84, 1874 


Jan.     1. 1875 


Dec  4. 1875 
May  31,1876 
Mar.  16,1877 

May  1. 1874 
May  7, 1874 
May     9, 1874 

May  11.1874 
May  14,1874 
May  19.1874 
June    6. 1874 

June  11. 1874 

June  16,1874 
June  18, 1874 
July  13,1874 

July  14,1874 
July  21,1874 
Julv  81,1874 
Deo.  82,1876 
July  89, 1874 

Aug.  30. 1874 

Oct.    88,1874 


Nov. 

June 

Nov. 

Dec. 

Jan. 

Jan. 

Aug. 


81.1874 
10. 1876 

89. 1874 
15,1874 

4,1875 

15. 1875 

84. 1876 


Jan.    18,1875 


Jan. 
Jto. 
Jan. 
Jan. 
Jan. 

Jan. 
Jan. 


17, 1875 
19. 1875 
80.1876 
SO,  1875 
81, 1673 

88. 187.'> 
33. 1875 


Jan.  87.1875 


Feb. 
Feb. 

Feb. 

Mar. 

Mar. 
Mar. 

Mar. 
Mar. 

Mar. 
Apr. 


3, 1875 
8, 1875 

17, 1875 

8,1875 

8,1875 
15, 1875 

a-».  1875 
25,  1875 

31, 1875 
1,  le75 


Apr.  1,1875 
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List  of  places  for  which  stations  have  been  requested^  fc — ContiDued. 


PUoe. 


Ctpe  Vincent,  N.  Y. 
Hiagham,  Wis 


Three  or  four  additional  sta- 
tioDS  in  the  interior  of 
Florida. 

Saint  Joeeph,  Mich 


Lake  Charlea.  La 
Tallabaaaee,  Fla . 
Franklin.  Idaho. . 
Leooir,  N.C 


JobnaonTille,  Tenn.,  and  De- 
oatnr,  Ala. 

FortDodce,  Iowa 

Friendaville,  111 

Oreencaetle,    Ind.    (Aabnry 
Univereity.) 


Block  Island,  B.  I. 


Danville,  Va 

Ddaware  Breakwater 


CapeHenlopen 

Falton,  Ark 

Provincetown,  Maaa 

Silver  City,  Idaho,  Walla 
Walla.  Waah.T.,  and  Baker 
City.Oreg. 

CareonCity,  Xebr 


Madison,    Wis.   (Univenuty 
of  Wiaconain). 

Paw  Paw,  Mich 

Carlisle,  Pa , 

Fairbuiy.  Kebr 

&$aolt  de  Ste.  Marie,  Mich 

Kelly's  Island,  Ohio 

Three  Rivers,  Mich 

Moffat,  Tenn 

rnirersityof  Missouri 


Siowe,  Vt 

Alfred  Centre.  K.  Y.  (Alfred 

University). 
Anehorsfe,     Ky.      (Forest 

Academy). 
Charlotte,  N.  C    


Sandnshy,  Ohio 


Monticello,  Iowa. 


Reed's  Landing,  Minn 
Oeracoke.N.C 


Applicant 


M.  E.  Lee.  G.  A.  Basley,  and  Mothers 

Charles  Rogers  and  F.  A.  Balch,  meteorological  oommit- 

tee  Farmers'  Clab  of  Hingham. 
John  P.  Wall,  M.  D 


Hon.  T.  W.  Ferry,  United  States  Senate ;  N.  W.  Napier, 
A.  H.  Potter,  and  187  otiiers. 

William  Meyer,  assistant  postmaster 

Hon.  S.  B.  Conover,  Unitea  States  Senate,  and  41  others  . 

J.  Richardson 

Clinton  A.  Cilley,  late  brevet  lientenant-oolonel  and  act- 
ing assistant  quartermaster,  United  States  Army. 

J.  M.  Pettigrew.  president,  and  J.  S.  Toof,  secretary,  of 
the  Memphis  Chamber  of  Commerce,  and  101  others. 

Frederiok  Hess 

James  Pool 

A  lexander  Martin,  president 

Hon.  O.  P.  Morton,  United  States  Senate;  Alexander 
Martin,  D.  D.,  president  of  university. 

Nicholas  Ball 

Hon.  H.  B.  Anthony.  United  States  Senate;  Hon.  A.  E. 
Bnmside,  United  States  Senate;  Hon.  B.  T.  Eames, 
M.  C. ;  Hon.  L.  W.  Ballou,  M.  C 

J.  R.  Winston 

William  Brockle,  president  Philadelphia  Maritime  Ex- 
change; James  Welsh,  president  Philadelphia  Board 
of  Trade,  and  36  others. 

J.  B.  Jonett,  captain  United  States  Kavy 

do ! 

Jay  Guy  Lewis 

T.  N.  Stone,  M.  D. ;  John  W.  Davis,  and  12  others 

Hon.  T.  W.  Bennett,  Delegate  ftt>m  Idaho 


Hon.  J.  P.  Jones,  United  States  Senate :  Hon.  William 
Sharon,  United  States  Senate;  Hon.  William  Wood- 
burn,  M.  C. ;  the  governor,  and  numerous  other  State 
ofttcials  of  Nevada. 

Board  of  regents,  by  N.  B.  Van  Slyke,  chairman  execu- 
tive committee. 

E.E.  Rowland 

W.H.Cook 

Will  W.  Watson,  civil  engineer 

Samuel  B.  W.  Covell , 

D.  K.  Huntington,  deputy  collector  of  customs 

John  Anable , 

John  Francis 

Col.  Rollins  (through  J.  Eaton,  Commissioner  of  the 
Board  of  Education). 

A.  C.  Stickney,  civil  engineer 

H.E.Coon , 


CoL  J.  N.  Current 


Charles  R.  Jones,  secretary  of  Chamber  of  Commerce,  and 
190  others. 

J.  O.  Moss,  secretary  Sandusky,  Mansfield  and  Newark 
Railrosd. 

do 

M.  M.  Monlton,  city  marshal ;  F.  I.  Try  on,  mayor ;  M.  W. 
Herrick,  city  attorney. 

T.  R  WiUon&Co 

Thomas  L.  Tilton,  M.  F.  Nelson,  and  17  others,  shipmas- 
ters, pilots,  See 


Date. 


Apr.    6, 1875 
Apr.  19,1875 

May    6, 1875 


May  26.1875 

June  12, 1875 
June  12, 1875 
July  23,1875 
July  28, 1875 

Aug.  15, 1875 

Nov.  4,1875 
Nov.  6,1875 
Nov.  18,1875 
Mar.  7,1876 

Nov.  24,1879 
Dec.  18.1875 


Dec   13,1875 
Dec  15,1875 


Dec  22, 1«75 

Dec  22,1875 

Dec.  28,1875 

Jan.  21,1876 

Feb.  9. 1876 


Mar.    6, 1876 


Mar.  11, 1876 


Apr. 

May 

May 

May 

May 

May 

June 

July 


3,1876 
4,1876 
12, 1876 
20,1876 
25,1816 
30,1876 
29,1876 
17,1876 


Dec.  S2.1876 
Jan,   12,1877 

Mar.  31,1877 

Mar.  31, 1877 

Apr.  14, 1877 

May     3, 1877 
Apr.  15,1877 

June  25, 1877 
June  29, 1877 
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Li8t  of  hoards  of  trade,  chqmbers  of  oommercef  and  other  organization$,  apart  from  tho^e 
directly  connected  with  agriculture,  which  had  on  June  30,  1877,  appointed  perniunent 
committees  to  confer  with  the  Chirf  Signal-Officer  of  the  Army, 


Name  of  organ ization. 


State. 


Committee. 


Chamber  of  Commerce,  Kew  York  . .  •  New  York 


Board  of  Trade,  Buffalo . . . . 
Prodace  Exchange,  Toledo. 


Board  of  Trade.  Detroit . 
Board  of  Trade,  ChicftKO. 
Board  of  Trade,  Boston.. 


Chamber  of  Commerce,  Milwankee. 

Chamber  of  Commerce,  Daluth 

Board  of  Trade,  Baltimore 


...do 
Ohio . 


Board  of  Trade,  Cleyeland 

Chamber  of  Commerce,  Charleston  . 
Chamber  of  Commerce,  Memphis.... 
Board  of  Trade,  Oswego v--... 

Committee  appointed  by  mayor,  Roch- 
ester 

Board  of  Trade,  Portland 

Board  of  Trade,  Philadelphia 

Board  of  Trade,  Mobile 


Michigan 

Illinois 

Massaohnsetts . . 

« 

Wiaoonsin 

Minnesota 

Maryland 

Ohio 

South  Carolina.. 

Tennessee 

New  York 


.do 


Maine , 

PennsyWania 
Alabama 


Chamber  of  Commerce,  Wilmington 

Board  of  Trade,  Indianapolis ! 

Chamber  of  Commerce,  Saint  Panl. .. 
Merchants'  Exchange,  Saint  Louis. .-.  i 


North  Carolina.. 


Indiana... 
Minnesota 
Missouri.. 


Board  of  Trade,  Davenport 


Board  of  Trade.  La  Crosse 

Cotton  Exchange,  New  Orleans 

Chamber  of  Commerce,  New  Haven 

Chamber  of  Commerce,  Cairo 

Board  of  Trade,  Cincin natl 

Board  of  Trade,  Dubuque 

Board  of  Trade,  Albany 


Iowa. 


Wisconsin.. 
Louisiana  . . 
Connecticut 

Illinois 

Ohio 

Iowa 

New  York . . 


Chamber  of  Commerce,  Savannah <  Georgia 


MeteM'oIogioalCommlttee.Springfield 


Meteorological  Committee,  Newport. . 

Chamber  of  Commerce,  Cincinnati  -■ 

Board  of  Trade,  Nashville 

Cotton  Exchange,  Savannah 

Cotton  Exchange,  Nashville 

Merchants'  Club,  Omaha 


Chamber  of  Commerce,  San  Francisco . 

Merchants'  Union,  Jacksonville 

Polytechnic   Society  of  Kentucky, 

Louisville. 
Meteorological  Committee,  Indianola 

Cotton  Exchange,  Mobile 

Merchants'  Exchange,  Baltimore . . . . 

Board  of  Trade,  Omaha 

Maritime  Exchange,  Philadelphia. . . 


Massachusetts. 


Rhode  Island 


Ohio , 

Tennessee..... 

Georgia 

Tennessee  ..... 
Nebraska 

California 

Florida 

Kentucky 


E.  ^fncken,  G.  W.  Blunt,  J.  S.  T  Stranahao, 
James  H.  Fmthinsham.  F.  B.  Thnrber. 

A.  Richmond,  G.  S.  Hazard,  J.  H.  Yought. 

£.  F.  Browne,  H.  D.  Walbridge,  S.  C.  Rey- 
nolds. 

Theo.  P.  Hall,  J.  Flynn,  A.  G.  Hibbard. 

C.  T.  Trego,  C.  H.  Blackman,  C.  W.  Wheeler. 

N.  Spooner,  T.  Gaffleld,  J.  Cummings.  £.  H. 
Sampson.  E.  Howes. 

J.  L.  Hathaway,  J.  B.  Merrill,  E.  M.  Peck. 

C.  M.  Oushman,  J.  B.  Cnlver,  C.  C.  Jones. 

R.  B.  Bayard,  A.  Reld,  T.  Poultney,  jr.,  W.  G. 
Bnwdnin,  D.  L.  Bartlett. 

R  K.  Wiuslow.  R.  T.  Lyon,  J.  C.  Sage. 

E.  H.  Frost,  W.  P.  Hall,  F.  W.  Dawson. 

B.  J.  Semmes,  T.  H.  Allen,  W.  P.  Prondfit. 
J.  L.  McWhorter,  A.  H.  Failing,  W.  R  Hof»- 

mer. 
G.  Schofleld,  J.  Siddons,  H.  a  Hebard. 

C.  H.  Farley,  J.  S.  Bedlow,  M.  N.  Rich. 
W.  &  Russell,  H.  Wiosor,  B.  S.  Janney,  jr. 
Hon.  P.  Hamilton,  Hon.  P.  Williams,  sr.,  T. 

Henrv.  eso. 

A.  H.  van  Bokkelen,  G.  Harrlas,  W.  L.  De 
Rosset 

B.  T.  Cox,  A.  H.  Pettlt,  H.  C.  Wilson. 

R.  O.  Sweeney,  D.  R.  Breed,  M.  N.  Kellog. 

J.  P.  Keiser,  J.  Wahl,  J.  L.  Pcarce,  T.  G. 

Conant 
J.  M.  Dalzel,  F.  W.  Angell,  C.  £.    B«rider- 

becke. 
W.  W.  Jones,  J.  I.  Lyndes,  S.  L.  Nevins. 
J.  L  Noble,  J.  J.  Stewart,  J.  I^rber. 
Hon.  H.  ik.  Lewis,  J.  T.  Piatt. 
W.P.Halliday.P.CuW. 

D.  B.  Pierson,  J.  A.  Scarlett,  J.  Dexter. 
Dr.  A.  Horr,  J.  S.  Hethorington. 

E.  A.  Durant,  Jr..  J.  F.  Ames.  W.  Hailes,  J. 
t      M.  Batterman.  H.  S.  Elmore.  J.  Taylor. 

.,  Gen.  J.  £.  Johnston,  Gen.  J.  F.  Gilmer,  Gen. 
!      H.  C.  Wavne. 

'  H.  C.  Lee,  E.  W.  Bond,  D.  B.  Weston.  J.  G. 
Benton.  M.  C.  Stebbins,  D.  L.  Harris.  W. 
W.  Col  bum,  H.  Foote,  H.  G.  Stickney,  A. 
C.  Stone,  E.  IngersoU,  L.  D.  Brooks. 
S.  C.  Bailey,  S.  W.  Macy.  B.  Finch.  T.  Coges- 
hall,  L.  P.  Clarke,  S.  H.  Norman.  S.  Pow*^lI. 
W.  S.  Munson,  A.  Srkenbrecher,  H.  Goepper. 
J.  D.  Plnnkett. 

C.  M.  Hoist,  J.  M.  Barnard,  J.  J.  Wilder. 
J.  F.  Wheelees. 
J.  E.  Boyd,  G.  H.  Collins,  O.  H.  Ballon,  W. 

Stephens. 
J.  W.  Raymond,  C.  A.  Low,  W.  W.  Dodge. 

F.  Jordan.  J.  E.  Hart,  G.  C.  Wilson. 
J.  L.  Smith,  J.  D.  O'Leary,  S.  G.  Stevens. 


Texas Dr.  H.  Hosenorana.  W.  P.  Milby,  H.  J.  Hnck. 

Alabama W.  H.  Gardner,  J.  A.  McCaw,  A.  Proskaner. 

Maryland W.  G.  Atkinsou,  W.  G.  Loud,  O.  M.  Vesper. 

Nebraska W.  C.  B.  Allen,  W.  J.  Broatch,  D.  S.  Barriger. 

Pennsylvania . . . ,  E.  K.  Stevenson,  J.  S.  Wain,  W.  W.  Frasier,  jr. 
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Paper  12. 

Oq  Jannary  16, 1877,  the  following  resolution  was  saggested  to  the  different  boards 
of  trade,  chambers  of  commerce,  and  other  organizations  of  a  similar  character,  in 
communication  with  this  office,  for  their  adoption  : 

"That  the  meteorological  committee  of  the  board  of  trade  shall  be  a  permanent  com- 
mittee, and  that  the  names  of  the  members,  and  any  changes  in  membership  be,  in 
each  case,  formal! jr  notified  to  the  Chief  Signal  Officer  of  the  Army.  The  committee 
will  confer  with  the  Chief  Signal  Officer,  and  will  bring  before  the  board  all  matters 
reqniring  its  action  or  relating  to  aid  needed  for,or  improvement  of  the  signal-service/' 

The  resolution  was  adopted  and  committees  appointed  as  follows : 

Mobile  Board  of  Trade : 
Committee, — Hon.  P.  Hamilton,  Hon.  P.  Williams,  sr.,  and  T.  Henry. 

Chamber  of  Commerce  of  New  York  : 

Comiiit Wee.— Paul  N.  Spofford,  George  W.  Blunt,  Edward  Hincken,  J.  S.  T.  Stranahan, 
and  James  H.  Frothingham. 

Saint  Paul  Chamber  of  Commerce  : 
Committee,— U.  O.  Sweeney,  Rev.  D.  R.  Breed,  and  M.  N.  Kellog. 

Oswego  Board  of  Trade : 
Committee, — J.  L.  McWhortcr,  A.  H.  Failing,  and  W.  R.  Hosmer. 

New  Haven  Chamber  of  Commerce : 
Committee, — Henry  G.  Lewis  and  Johnson  T.  Piatt. 

Toledo  Produce  Exchange : 
Committee* — ^E.  F.  Browne,  H.  D.  Walbridge,  and  S.  C.  Reynolds. 

New  Orleans  Cotton  Exchange : 
Committee. — John  I.  Noble,  J.  J.  Stewart,  and  J.  Lorber. 

Savannah  Cotton  Exchange : 
Committee.— 0,  M.  Hoist,  J.  Gammell,  and  J.  M.  Barnard. 

Meteorological  Committee  of  City  of  Rochester : 
Committee, — George  Schofield,  John  Siddons,  and  H.  S.  Hebard. 

Merchants'  Union  of  Jacksonville,  Fla. : 
Committee, — F.  Jordan,  J.  E.  Hart,  and  G.  C.  Wilson. 

Polytechnic  Society  of  Kentucky,  Louisville  : 
Committee, — J.  L.  Smith,  J.  D.  O'Leary,  and  S.  G.  Stevens. 

Cincinnati  Board  of  Trade : 
Committee, — D.  B.  Plerson,  J.  A.  Scarlett,  and  J.  Dexter. 

Baltimore  Board  of  Trade : 

Committee.— R,  B.  Bayard,  A.  Reid,  T.  Poultney,  jr.,  W.  G.  Bowdoin,  and  D.  L.  Birt- 
lett. 

Chicago  Board  of  Trade : 

Committee, — Charles  T.  Trego,  Charles  H.  Blackman,  and  Charles  W.  Wheeler. 

Mobile  Cotton  Exchange : 
Committee, — ^W.  H.  Gardner,  J.  A.  McCaw,  and  A.  Proskaner. 

Philadelphia  Board  of  Trade  : 
Committee.— W.  S.  Russell,  H.  Winder,  and  B.  L.  Janney,  jr. 

Milwaukee  Chamber  of  Commerce : 
Committee.— J.  L.  Hathaway,  J.  B.  Merrill,  and  E.  M.  Peck. 

San  Francisco  Chamber  of  Commerce : 
Committee.— J.  W.  Raymond,  C.  A.  Low,  and  W.  W.  Dodge. 

Omaha  Board  of  Trade : 
Committee.— \y,  C.  B.  Allen,  W.  J.  Broatch,  and  D.  S.  Barriger. 

Meteorological  Committee  of  the  City  of  Newport,  R.  I.: 

Commit/ee.— S.  C.  Bailey,  Samuel  Powell,  L.  P.  Clarke,  Benjamin  Finch,  Thomas 
Cogeshall,  S.  W.  Macy,  and  8.  H.  Norman. 
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Philadelphia  Maritime  Exchange : 
Committee. — Edward  K.  StovenaoD,  Jacob  S.  Wain,  and  W.  W.  Frazier,  jr. 

Detroit  Board  of  Trade : 
Committee, — Theodore  P.  Hall,  James  Flynn,  and  A.  G.  Hibbard. 

Society  of  Nataral  History,  San  Diego  : 
Committee,^Q,  W.  Barnes,  Charles  J.  Fox,  and  O.  N.  Sanford. 

Merchant's'  Exchange  of  Saint  Louis : 
Committee. — J.  P.  Keiser,  J.  Wahl,  J.  L.  Pearce,  and  F.  G.  Conant. 

The  following  rnles  were  transmitted  to  the  above-named  committees  for  their 
guidance  and  the  form  of  report  desired,  marked  *'  Form  L  " : 

Buleefor  the  government  of  the  permanent  meteorological  committees  of  hoards  of  trade,  cham- 
bers of  commerce,  and  other  organizations  appointed  to  co-operate  xoith  the  Chitf  Signal 
Officer  of  the  Army. 

RESOLUTION. 

POWERS  OF  COMMITTEE  OX  SIGNAL  SERVICE— TRANSACTION'S  OF  1*377. 

"  Resolved,  That  the  meteorological  committee  of  the shall  be  a  per- 
manent committee,  and  that  the  names  of  the  members  and  any  changes  in  member- 
ship be,  in  each  case,  formally  notified  to  the  Chief  Signal  Officer  of  the  Army.    The 

committee  will  confer  with  the  Chief  Signal  Officer,  and  will  bring  before  the 

,  all  matters  reouiring  its  action,  or  relating  to  aid  needed  for  or  improvement 

of  the  Signal  Service.'^ 

Rule  1.  All  resolutions,  memorials,  or  propositions  of  whatever  character,  relating 

to  the  meteorological  or  Signal  Service,  whicn  may  be  brought  before  the , 

are  to  be  referred  to  the  committee.  Upon  such  refereuoe,  the  committee  will  con- 
fer with  the  Chief  Signal  Officer  upon  the  matter  in  question  before  making  the  com- 
mittee's recommendation  of  action  to  the ,  in  order  that,  by  interchange 

of  opinion  and  by  statement  of  facts,  a  full  understanding  may  be  had.  It  is  also  re- 
quested that,  when  any  action  may  be  taken  by  the '  on  any  of  the  above- 
named  subjects,  the  committee  will  forward  a  statement  or  copy  of  the  record  direct 
to  this  office. 

Rule  2.  The  committee  will,  from  time  to  time,  bring  to  the  notice  of  the  Chief  Sig- 
nal Officer  any  improvements  or  additions  to  the  service,  to  be  of  certain  benefit  to  the 

— or  to  the  interests  represented  by  the .    In  such  cases  it  is 

expected  the  committee  will  first  examine  into  and  satisfy  themselves  of  the  practi- 
cability of  the  undertaking,  and  that  it  will  be  of  an  actual  pecuniary  value  to  the 
community  they  lepresent. 

Rule  3.  In  cases  occurring  under  Rule  2,  the  committee  will,  so  far  as  practicable, 
make  an  estimate  in  amount  of  the  pecuniary  value  hoped  to  result  to  the  commercial 
or  other  interest  sought  to  be  benefitted  by  the  addition  requested. 

Rule  4.  The  committee  will  make,  either  as  a  body  or  by  a  sub-committee,  at  least 
once  in  each  month,  a  careful  examination  of  the  local  office  in  the  city  in  which  they 
reside,  and  report  to  the  Chief  Signal  Officer  their  findings,  under  their  different  head- 
ings, upon  the  blanks  to  be  furnished  for  the  purpose. 

Rule  5.  They  will  at  once  bring  to  the  notice  of  the  Chief  Signal  Officer  any  neglect 
or  want  of  promptness  at  the  station,  or  any  delay  in  the  reports  or  io  the  proper  dis- 
play of  signals,  or  in  the  posting  of  bulletins,  or  of  furnishing  information  to  the  press, 
or  through  other  establisned  methods,  or  any  want  of  courteous  and  proper  conduct  ou 
the  part  of  the  non-commissioned  officer  or  persons  in  charge  of  or  at  the  station,  or 
conduct  calculated  to  bring  discredit  upon  the  service  of  the  United  States. 

Rule  6.  The  committee  will  bring  to  notice  of  the  Chief  Signal  Officer  conduct  espe- 
cially entitling  the  non-commissioned  officer  or  assistants  at  the  station  to  commenda- 
tion, carefully  specifying  in  such  case  the  especial  matter  for  which  the  station  is  com- 
mended.   The  simple  discharge  of  routine  duty  in  such  way  as  to  escape  censure  is  not 
ground  for  especial  commendation. 

Rule  7.  The  committee  will  confer  fully  with  the  iuspeotors  of  the  Signal  Service  at 
the  times  of  their  inspections,  and  will  direct  their  attention  to  all  matters  the  com* 
mittee  may  consider  as  worthy  of  unusual  attention.  The  Chief  Signal  Officer  relies 
upon  the  committees  to  give  the  inspectors  facilities  for  such  examinations,  and  such 
assistance  as  will  enable  him  to  receive,  for  the  Secretary  of  War,  the  fullest  and  most 
reliable  Information. 

Rule  8.  The  committee  will  indicate  to  the  Chief  Signal  Officer,  for  the  information 
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of  the  Secretary  of  War.  what  maps,  bulletins,  or  other  modes  of  information  oan  be 
ased  to  best  ailvantaj^e,  and  where  maps,  instruments,  &c.,  can  be  nsefully  displayed. 

Rule  9.  A  copy  of  these  rules,  together  with  the  names  of  the  local  committees  and 
the  resolution  under  which  they  are  appointed,  will  be  kept  displayed  in  each  local 
office. 

KuLB  10.  The  committee  will  endeavor  to  so  arrange  with  the  press,  and  in  other 
modes  of  publication,  that  the  information  furnished  by  the  office  to  the  press  will  reach 
the  members  of  the  boards  of  trade,  chambers  of  commerce,  agricultural  societies,  ship- 
masters, Bhip-owners,and  the  community  in  as  nearly  as  practicable  the  wording  in 
which  it  is  dispatched  from  this  office.  A  neglect  of  this  rule  may  lead  to  misappre- 
boDsion  aud  not  unfrequently  to  disaster. 

Rule  11.  The  committees  at  sea-ports  or  at  lake-port  cities,  at  river-ports,  or  repre- 
senting iishinx  interests,  will  especially  present  the  requirements  of  these  different  in- 
terests as  to  the  coast,  fishery,  and  port  services.  The  committees  at  interior  cities 
will  indicate  how  agricultural,  manufacturing,  river,  canal,  or  other  cognate  interests 
can  be  served. 

Rule  12.  Complaints  as  to  defects  at  local  stations  may  be  addressed  to  the  local 
committees,  and  will,  in  general,  be  brought  to  their  attention  before  final  action  is 
taken  in  reference  to  them. 

It  is  expected  that  the  committee,  representing  to  some  extent  the  Signal  Service, 
will  endeavor  to  protect  and  advance  the  service  by  all  proper  methods,  to  this  end 
aiding  the  non-commissioned  officer  in  char^ie  of  local  stations  by  advice  or  influ- 
ence, in  procuring  suitable  locations  or  other  facilities  for  the  public  business,  and  by 
other  ooperatiou  for  the  public  service. 

RCLB  13.  The  rules  of  this  service  require  that  changes  in  the  details  at  stations 
be  made  from  time  to  time.  It  is  not  to  be  considered  as  a  reflection  upon  any  non- 
commissioned officer  or  assistant  that  he  is  relieved  at  one  and  ordered  to  another 
station.  Petitions  or  memorials,  &.C.,  requesting  the  detail  of  particular  persons  for 
particular  stations  are  not  encouraged. 

Office  of  the  CniKF  Signal  Officer, 

Washington  f  D.  C, 

(Form  L.) 

Report  of  permanent  committee  of  — —  j-. 

r ,  ,  1?^77. 

The  permanent  meteorological  committee  of  the has,  at  the  request 

of  the  Chief  Sigual-Offi  ler,  examined  the  office  of  the  Signal  Service  in  this  city,  and 
reports  its  condition  as  follows: 

Ojlce   rooms ^  Clean  and  well  kept? 

[Yes  or  no.]  (  Convenient  t 

iMtmmenia Clean,  and  in  apparent  good  condition? 

[Yes  or  no.] 

Books  and  paper <  Neatly  kept? 

[Yes  or  no.]  }  Apparently  accurate  ? 

0^  library Books  carefully  handled  ? 

Signals  displayed At 

[Names  of  places  or  building.] 

Signal  display Considered  prom pt  and  uieful  ? 

[Yes  or  no.] 

Flags  and  liffhts Good? 

[Yes  or  no.  | 

This  station  was  examined  without  previons  notice  given. 

(Signature  of  chairman.) 

UKMARKS. 

Under  this  head  to  be  noted  any  facts  to  be  more  directly  brought  to  the  attention 
of  the  Chief  Signal  Officer  in  relation  to  the  subjects  above. 

NOTE.~-L«ttera  inviting  atteotiou  of  the  Chief  Signal-Ofllcer  to  sublecta  reqairing  other  than  roatioe 
action,  or  which  demand  oipecial  con«iderAtion,  are  reqaested  to  be  addreesed  direct  to  the  Chief  Signal- 
Officer  of  the  Army  at  Waihington,  D.  C. 
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Paper  13. 

List  of  voluntetr  ohaervere  who  have  foricarded  monthly  reports  to  the  Chief  Signal -Officer 

during  the  year  ending  June  30,  1877. 


Name  of  observer. 


Postofflce  address. 


Albree,  Geor^^ 

Anderson,  Rev.  John 

Aston,  Edward  J 

Arden,  Thomas  B » 

Allan,  W.T 

Allison,  Dr.  John  A 

Abbott,  Dr.  £.  K 

Alison,  Dr.  H.  L 

Armstrong,  Rev.  G.  C 

Andrews^  Xnman 

Ashby,  M.  V 

Alden,  Thomas  £ 

Allln,  LaciasC 

Adriance,  C.  £ 

Amos,  Franklin 

Abington  College* 

Alden,  George  J 

AgricoltararCollege  Farm 

Agricnitnral  Department,  State  of 
Georgia.* 

Adams,  Prof.  £.  W 

Altaffer.  J.  M 

Beans,  Thomas  J 

Breed,  J.  E 

Bentley,  E.  T 

Beecher,  Charles 

Bateraan,  J.  H 

Beal,  WUUam 

Bnllard,  R 

Barringer,  William 

Blanchard.  O.  A 

Bell,  Joseph 

Bowman  .Peter 

BoBrner,  Prof.  Charles  G 

Beall.  Dr.  and  Mrs.  R.  L 

Brendell,  Frederick 

Barker,  Ebenezer 

Bryant,  A.  F 

Bartlett,  E.  B 

Beloit  College 

Ballon,  N.  £ 

Blnhm,  P.  C* 

Brown,  Charles  N 

Blodgott,  Charles 

Balloob^homas 

Brown,  acory  W.* 

Blood,  Charles  F . 

Baker.  D.  W.  C 

Benedictine  Fathers 

Bower,  Dr.  William  W 

Breedon,  Jacob 

Benton,  E.  H.* 

Boies,  A.  H.* 

Behrens,  Charles  M.* i 

Briokor,  Dr.  J.  W.* 

Brewster,  J.* 

Breckenridge,  Cabell.* i 

Barrows.  Storrs.* 

Beckes.R.  B.* 

Child,  Dr.  A.  L 

Clark,  Dr.lJ.  T.,  and  Miss  B.  J  . . . . 

Chandler,  Dr.  WiUiam  J 

Carlton  A.  Y 

Cutting,  Dr.  Hiram  A 

CnmmiDgs,  James 

Cheney  William 

Crosier,  Adam 

Collin,  John.* 

Crane,  George  W , 

Carman,  James  S 

Cutler,  J.  L 

Cochrane,  Joseph 

Cooke,  Dr.  William  H 

*  Indicates 


Pittsburgh,  Allegheny  Connty 

Clarksville,  Red  River  County 

Asheville,  Buncombe  County 

G  arrison's.  Putnam  County 

Geneseo.  Henry  County 

Statesviile,  Iredell  Conntv 

Salinas  City,  Monterey  County 

MInter  Station,  Dallas  Connty 

Fayette,  Jefferson  County 

Sonthington,  Hartford  County 

Afton,  Union  County 

Rising  Sun,  Ohio  Connty 

Springfield,  Hampden  County 

Hector,  Scb  uy ler  County 

Rinegold,  Morgan  County 

Abington,  Knox  County 

New  Smyrna,  Volusia  County 

New  Brunswick,  Middlesex  Connty 
Atlanta,  Fulton  County 


Goldsboroueh,  Wayne  County 

Independence,  Montgomery  Connty  .... 

Moorestown.  Burlington  County 

Embarrass,  Wanpacca  County 

Tioga,  Tioga  Connty 

Newport.  Wakulla  County 

Dover,  Kent  Connty 

Murphy,  Cherokee  County 

Lit«bfleld,  Hillsdale  County 

Bellefontalne,  Logan  Connty 

Elmira.  Stark  County '. 

Franklin,  Venango  Connty 

Savannah,  Ashland  Connty 

Vevay,  Switzerland  County 

Lenoir,  Caldwell  County 

Peoria,  Peoria  County 

Saint  Mary's,  Camden  County 

Clear  Creek,  Saunders  Connty 

Vermillion,  Oswego  County 

Beloit,  Rock  Connty 

Sandwich,  De  Kalb  Connty 

Smithville,  Dc  Kalb  County 

Utica,  Dane  Connty 

Howard,  Nemaha  County 

Coalville,  Summit  Connty 

Richmond,  Furnace  County 

Waltham,  Middlesex  County 

Austin,  Travis  County 

Saint  Meinrad's  Abbey,  Spencer  Connty 

Mount  Sterling,  Brown  Connty 

Adrian.  Lenawee  County  ....1 

RoUa,  Phelps  County 

Le  Roy,  Dodge  County 

Hudson,  Lenawee  Connty 

Emporium,  Cameron  County i 

Bradford,  McKean  Connty • 

Wooster ,  Wayne  County 

Okalooska.  Ouachita  County 

Kingston,  Roane  County i 

Rock,  Roane  Connty ', 

South  Trenton,  Oneida  Connty 

Grand  Haven,  Osage  County 

Plattsmonth,  Cass  Connty 

Mount  Solon,  Augusta  County 

South  Orange,  Essex  County 

Wet  Glace,  Camden  Connty 

Lunenburg,  Essex  County 

Tarentnm ,  Allegheny  Connty 

Minneapolis,  Hennepin  County 

Laoonia,  Harrison  Connty 

Shelbnme,  Coos  Connty 

Bethel,  Clermont  Connty 

Jacksonville,  Tompkins  Connty 

Quitman,  BroolLS  County 

Havana,  Mason  County 

Carlisle,  Cumberland  County 

that  observers  have  ceased  sending  reports. 


SUte. 


Pennsylvania. 

Texaa. 

North  Carolina. 

New  York. 

Dlinois. 

North  Carolina. 

California. 

Alabama. 

Mississippi. 

Connecticut. 

Iowa. 

Indiana. 

Massachusetts. 

New  York. 

Ohio. 

Illinois. 

Florida. 

New  Jersey. 

Georgia. 

North  Carolina. 

Kansas. 

New  Jersey. 

Wisconsin. 

Pennsylvania. 

Florida. 

Delaware. 

North  Carolina. 

Michigan. 

Ohio. 

Illinois. 

Pennsylvania. 

Ohio. 

Indiana. 

North  Carolina. 

lUinoia. 

Georgia. 

Nebraska. 

New  York. 

Wisconsin. 

lUinoia. 

Tennessee. 

Wisconsin. 

Nebraska. 

TJUh. 

Nebraska. 

Maseaohuaett.-) 

Texas. 

Indiana. 

lUinoia 

Michigan. 

Missouri. 

Wisconsin. 

Michigan. 

Pennsylvania. 

Ohio. 
Louisiana. 

Tennessee. 

New  York. 

Kansas. 

Nebraska. 

Virginia. 

New  Jersey. 

Missouri. 

Vermont. 

Pennsylvania. 

Minnesota. 

Indiana. 

New  Hampshire 

Ohio. 

New  York. 

Georgia. 

Illioois. 

Pennsylvania. 
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LUt  of  volunteer  obeerven  wlu^  have  forwarded  monthly  reports,  fo, — Continued. 


Kame  of  observer. 


CartiM,  W.  W 

Cooke,  E.  K 

Cooeb,  E.  D 

Collin.  Prof.  Alonmo'' 

Chase.  Dr.  D.  H 

Curtiss.  Geor^eG 

Clark.  T.  A 

CbappeUamith,  John 

ColbT,  Alfred 

Chamberlin.  S.  N 

Cline.  Frederick  P 

CalhoaD.  P.  B. ............ 

Cornell  U oivereHy 

CUft,  Heory  A.* 

Coll.  Henry  H 

CastJeman,  A.  L.* 

Cutler.  Bev.  B.  B 

Chalfuit,  W.  F 

Caldwell,  John  W 

Day,  Theo.* 

Dewharst,  Bev.  B 

Dunber,  JobnB 

I>aTia,Mr«.  D.  D 

Doak,  Hrs.  Jolia  A 

DawBon.  William 

Doton.  Hoaea , 

Dunn,  William 

Dtekittson,  J.  P 

Davie,  Jacob , 

Daening,  I.  S 

DariiTA.R.* , 

Draper,  Prof.  Daniel 

Dennia.  W.A.* 

Dann,  George* 

Emery.  Joeub 

Ellioott,  James  F 

Ellii.  Edwin , 

Edgington.  B.  P 

£ngeUtad,B.M 

Edvarde,  Daniel 

EUia.  J.M 

Eddy.L 

Evani,  D.  J............... 

Emmet,  Tbomas  A 

Emery.  William  8.* 

Farqobar,  Allan 

Foater.H 

Fox,  Fred.  E 

Ferrias,  £.  J...... ......■< 

Fallon,  J 

Foster,  B.W 

Fleming,  Jobn 

Pnller.  A.  N 

Femald,  Prof.  M.  C 

Friend.  Charles  W 

Fiiel.  Joeeph* 

Fortescae,  J 

Gardiner.  R.  H 

Gllman,  R.  H 

Gillingham.C 

Gilleepie,  Dr.  S.  W , 

Green,  H.  A 

Geddings.  Dr.  W.  H 

Gardner,  O.  A.  A , 

Grathwobl.  Jobn , 

Glasco.  J.  M^-.. 

Goodlander,  Harry 

Green,  Dr.  J.  C. •......•.. 

Gleitsmann,  Dr.  W 

Grant,  John 

Goadrom.  Jacob* 

Gowev,  H.  D 

Hardy,  B.T 

Henry,  Mrs.  Baehel  M.  B 
Hyde.  Mr.  and  Mrs.  G.  A 
Howard,  Jr.,  T.  T 


Post-office  address. 


Hoskinson,  B.  M. 


Harper.  George  W. 
Howud,S.  A 


Bocky  Ran,  Columbia  County 

Trooton,  Mercer  County 

Coptoocookvllle  Merrimao  County 

Mount  Vernon,  Lion  County 

Louisville.  Clay  County' 

Fallstou.  Harford  County 

Weldou,  Halifax  County 

New  Harmony,  Posey  County 

Amoskeag,  Merrimao  County 

Daytona,valusia  County 

Mes<^nite.  Dallas  County 

Austm,  Wilson  County 

Ithaca,  Tompkins  County 

Harbor  Grace 

Nora  Springs,'  Floyd  County 

San  Job6,  Santa  Clara  County 

Chepatchet,  Providence  County 

BurUngame,  Osage  County 

Clarksville.  Montgomery  'County 

Dyberry,  Wayne  County 

Mystic,  New  Haven  County 

Topeka,  Shawnee  County 

Webster,  Jackson  County 

Tuscnlum  College,  Greene  County 

Spfceland,  Henry  County 

Woodstook ,  Windsor  County 

Emerson,  Otoe  County 

Outtenberg,  Clayton  County 

Florida,  Berkshire  County 

Dennison,  (Jrawford  County 

Wabash,  Wabash  County 

New  York  City 

Somonank,  De  Kalb  County 

Nottoway,  Nottoway  County 

WilUamsport,  Lycoming  County 

Saint  Inigoes,  Saint  Mary's  County 

Ashland,  Ashland  County , 

Stanley,  Johnson  County 

Mount  Carmel,  Kane  County 

Nile,  Allegany  County 

PhlUdelphla 

Danville,  Bo^j'le  County 

Merow,  Sullivan  County 

Carmel.  Putnam  County 

Pine  Valley,  Han  Diego  County 

Sandy  Springs,  Montgomery  County . . . . 

Cleveland,  Bradley  County 

Mount  Fairview,  San  Diego  County  . ... 

Painesvllle.  Lake  County 

Lawrence,  Essex  County 

New  OrleansM>rleans  Parish 

Beadington  ,  Hunterdon  County 

Hermosa,  La  Plata  County 

Orono,  Penobscot  County 

Carson  City.  Ormsby  County 

Cloverport,  Hancock  County 

York  Factory 

Gardiner,  Kennebec  County 

Milford,  Kent  County , 

AccotinkjFairfax  County 

Sterling,  Whiteside  County 

Atco,  Camden  County 

Aiken,  Aiken  County 

Center  Mound,  Bepublic  County 

Blooming  Grove,  Pike  County 

Gilmer,  Upshur  County 

Leesburg,  Kosciusko  County 

West  Chester,  Chester  County 

Asheville,  Buncombe  County 

Frankford,  Pike  County 

Hanover,  York  County 

North  Lewisborg,  Champaign  County.. 

Troy,  Reasselaer  County 

Foster's  Crossings,  Warren  County 

Cleveland,  Cuvahoga  County , 

Jersey  City,  Hudson  County 

Seattle,  KmgConnty , 


State. 


BurUngame,  Osage  County. ...... 

Cloveraale,  Sonoma  County 

Cincinnati,  Hamilton  County . . .. 
Greensborongh,  Gnilfbrd  County 


Wisconsin. 

New  Jersey. 

New  Hampshire. 

Iowa. 

Illinois. 

Maryland. 

North  Carolina. 

Indiana. 

New  Hampihire. 

Florida. 

Texas. 

Tennessee. 

New  York. 

Newfoundland. 

Iowa. 

California. 

Rhode  Island. 

Kansas. 

Tennessee. 

Pennsylvania. 

Connecticut. 

Kansas. 

North  Carolina. 

Tennessee. 

Indiana. 

Vermont. 

Nebraska. 

Iowa. 

Massachusetts. 

Iowa. 

Indiana. 

Now  York. 

Illinois. 

Virginia. 

Pennsylvania. 

Maryland. 

Wisconsin. 

Kansas. 

Utah. 

New  York. 

Pennsylvania. 

Kentucky. 

Indiana. 

New  York. 

California. 

Maryland. 

Tennessee. 

California. 

Ohio. 

Massachusetts. 

Louisiana. 

New  Jersey. 

Colorado. 

Maine. 

Nevada. 

Kentucky. 

Canada. 

Maine. 

Delaware. 

Virginia. 

Illinois. 

Georgia. 

Sonth  Carolina. 

Kansas. 

Pennsylvania. 

Texas. 

Indiana. 

Pennsylvania. 

North  Carolina. 

Missouri. 

Pennsylvania. 

Ohio. 

New  Yorlc 

Ohio. 

Do. 
New  Jersey. 
Washington  Territory . 
Kansas. 
California. 
Ohia 
North  Carolina. 


*  Indicates  that  obserrers  haye  ceased  sending  reports. 
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List  of  volunteer  observers  who  have  forwarded  monthly  r^p<n'ts,  ^c. — Continued. 


Name  of  observer. 


HnrliD,  Rev.  William 
Ham  mitt,  John  "W ... 

Honi,  David  B 

Hay  worth,  John 

Hiffgins,  F.  W 

Hyland,  William  .... 
Howell.  Robert 


Poat^ffloe  address. 


Plaistow,  Rockingham  County 

College  Hill,  Hamilton  County 

Keswick  Station,  Albermarle  County.. 

Hazleton.  Luzerne  County 

Detroit,  Wayne  Conntv , 

Baxter  Springs,  CheroKce  County 

Nichols,  Tioga  County. 


State. 


Hunt,  George  M |  North  Argyle,  Washington  County 

Haywood,  «john,  son,  and  daughter,  j  Westerville.Frauklin  County 

Hoadley.  James  H.* -        ~ 

Hardy.  Dr.  J.  F.  E.* 

Horn,  Dr.  H.  B.,  and  Miss  Martha* 

Hubbs,  Dr.  J.  A 

Hopkins.  Dr.  H.  H 

HiiV  F.T 

Hering,  C.  J 

Harconrt,  Jay 

Hlnrichs,  Prof.  G 

Harvard  College  Observatory 

Hornung.  C* 

HarroM,  U.B.* 

Henry,  Mrs.  Rachel  M.  B.* 

Hamill,  Robert  S.* 

Hardee,  John* 

Ingram,  Dr.  John 

Ingalsbo,  Granville 

Iowa  State  Agricultural  College . . 

Indiana  State  University"* 

James,  John  W 

Johnson,  Rev.  Samuel* 

Jennison,  H.  L 


{ 


Jennings,  Dr.  S.  K. .. 

Johuston,  Prof.  John* 

Jones,  Ira  B 

Kron,  F.J 

Kirkpatrick,  J.  A 

Keeler,  W.  F 

Kedzie,R.  C* , 

Keese,  G.  P 

Kohler,Edw 

Kentgen,  Charles 

King,  Dr.  J.S 

Keeuan,  Mrs.  W.  £.  A 

Kaucher,  William 

Kedzie.  Prof.  W.  K 

Kennedy,  Dr.  and  Mrs.  T.  J.* 

Kentgin,  Charles* 

Keene,E.M* , 

Liips,  Misses  C.  and  J 

Lewis.  Miss  Blanche  L 

Lewis,  James 

Letton,  J.  E J 

Lincoln.  J.  R 

Lines,  Dr.  L.  H 

LaflFerty,  John  F 

Lspham,  A.  Milton 


Santa  Cms,  Santa  Cruz  County 

Ashe  ville.  Buncombe  County 

Atchison,  Atchison  County 

Brownsville,  Fayette  County 

Kew  Market,  Frederick  County 

Manchester,  Rockingham  County 

Paramaribo,  Colony  of  Surinam 

Wappinger's  Falls,  Dutchess  County  ... 

Iowa  City,  Johnson  County 

Cambridge 

Tiffin,  Seneca  County 

Americus,  Sumter  County 

Foster's  Crossings,  Warren  County..... 

Westminster,  Windham  County 

Olive  Furnace,  Lawrence  County 

Vineland.  CumlN>rland  County 

South  Hartford,  Washington  County 

Ames,  Story  County 

Bloomington.  Monroe  County 

Marengo,  Mc Henry  County 

Rodman,  Jefferson  County 

Starkey,  Yates  County | 

Purdy,  McNairy  County l, 

Jackson,  Madison  County > 

Middletown,  Middlesex  County I 

Xeillsville.  Clark  County 

Albermarle,  Stanley  County 

PhUadelphia,  PbiUdelphia  County 

Mayport,  Duval  County 

Lansing,  Ingham  County 

Cooperstowu,  Otsego  Connty 

Egypt,  Lehigh  County 

Stapletou,  Richmond  County 

Decatur,  Macon  County 

Brookhaven,  Lincoln  County 

Oregon,  Holt  County 

Manhattan,  Riley  County 

Castalian  ^rings,  Sumner  County 

Stapleton,  Richmond  County 

Salem,  Greenbrier  County 

Manitowoc,  Manitowoc  County  . . . 
McMinnville,  Warren  County .... 

Kanab,  Kane  County 

Bethel,  Bath  County 

Nicholasville,  Jessamine  County.. 

Boonsborough.  Boone  County 

Okahumpka,  Sumter  County 

Martinsville.  Clark  County 

Springfield,  Greene  Conntv 


New  Hampshire. 

Ohia 

V^irginia. 

Pennsylvania. 

Michigan. 

Kansas. 

New  Tork. 

Do. 
Ohio. 

California. 
North  Carolina. 
Kansas. 
Pennsylvania. 
Maryland. 
New  Hampshire. 
Soath  America. 
Kew  York. 
Iowa. 

Massachusetta. 
Ohio. 
Georgia. 
Ohio. 
Vermont. 
Ohia 

New  Jersey. 
New  York. 
Iowa. 
Indiana. 
Ulinois. 
New  York. 

Do. 

Tennessee. 

Connecticat. 

Wisconsin. 

North  Carolina. 

Pfunsylvania. 

Florida. 

Michigan. 

New  York. 

Pennsylvania. 

New  York. 

Illinois. 

Mississippi. 

Missouri. 

Kansas. 

Tennessee. 

New  York. 

West  Virginia. 

Wisconsin. 

Tennessee. 

Utah. 


I    Kentucky. 


Lamberton,  W.  R |  Felham,  WesU'hester  County 


W* 


Lee,  Fred* 
Lee,  E.  N.  and  G 

Meyer,  William* 

Miller,  Rev.  Frank*  . . 

Matlock,  W.B 

Merriam.G.T 

Moss,  G.  B 

Metcalf,  John  G 

Moore,  C.  R 

Monlt-on,  J.  P 

Mead.S.  B 

Martin.  Horace 

Morris,  Prof.  O.  W.  * . . 

Morelle,  Rev.  Dmiel '  Wilmington,  New  Hanover  County 

MoConnell,  E.  M '  New  Castle.  Lawrence  Countj' 

Miieller.  Dr.  R ;  Carthnpena,  Mercer  Conuty 

MarHhall.  Gregory Cresco,  Howard  Conuty 


,..  I 


Canton,  Saint  Lawrence  County  . . 

Webster  City,  Kenkuk  County 

La  Charles,  Calcasieu  Parish 

Pennington,  Mercer  Connty^ 

Salem,  Salem  County  

San  Louis  Rey,  San  Diego  County. 

Belvidere,  Bo<»ne  County 

Mendon,  Worcester  County 

Bridgetown,  Northampton'^ County 
Sebago  Lake,  Cumberland  County 

Augusta,  Hancock  County 

Corning,  Holt  County 

X»^w  York,  New  York  County 


Fort  Madison,  Lee  County 

Hillsborough,  Highland  County... 
Grampian  Hills,  Clearlield  County. 


McCready,  Miss  Lucy  A 

Mathews,  J.  McD 

Moore,  Nathan* 

Merriwother,  Charles  I '  Boonsoorough,  Bedfonl  County 

Mc II vane,  Chark'S  J ]  Kenaico,  Westchester  County 

*  Indicates  that  observers  have  ceased  sending  reports. 


Iowa. 
Florida. 
Illinois. 
Missouri. 
New  York. 

Do. 
Iowa. 
Louisiana. 
New  Jersey. 

Do. 
California. 
Illinois. 

Massachuretts. 
Virginia. 
Maine. 
Illinois. 
Missouri. 
New  York. 
North  Carolina. 
Pennsylvania. 
Ohio. 
Iowa. 

Do. 
Ohio. 

Pennsylvania. 
Virginia. 
New  York. 
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List  of  volunteer  observere  who  have  forwarded  reports^  <f*c.— Continned. 


Name  of  observer. 


Meehao,  TboniRS 

Maxwell.  Samnel  A i 

McGUlCoHote 

Merritt,jr.,JTC 

Morrill,  ReT.  John 

Mount  Saint  Mary's  Col  lege 

MonltoD.H.3f 

McDonongb  School 

MMkall.  jr.,  R  F 

Madlem.  W.F 

McDoQgal,  Charles  £ 

Mo»ber.     Theo.,    jr.,    Lieutenant 
Twenty-second  u.  S.  Infantry. 

MariMiea,  Dr.  J.  H.  * 

MttOD,  Arcb.  * 

MnMstt,  John  M.  * 

McL«od,R.R 

Xewcomb,6.  S 

XolJ,A.B J 

aS  et  tletoo,  ttm  S. ••.•••■•••■«. •••••.. 

Xfill,  Thomas 

Xafoo,  Rer.  Ellas 

XixoD,  J.  Sharpe 

Xewbf  gin.  Dr.  J.  D..... 

(Hbom,  Ethan 

Oviley,  Dr.  J.  B. 

OHagaD,J 

PMtrick.J.M 

Phelps,  Samuel  B.* 

Parker.  J.  D 

Peck,  George  H.* 

Pearce,  T  bomas 

Pool.  James* 

Perry,  William  D.* 

<  OllOCK,  If  •  JS    .....a.  ......  k.......    \ 

Phillips  Academy* 

Phillips.  W.ttH.- 

Peddie  Institnte* 

Qoartermao,  £.  A 

Kodman,  Miss  Sasan 

Robins.  C.E 

Kevnolds,  A 

Kit'hardson.  C. 


Post-office  address. 


German  town,  Philadelphia  Coanty. 

Como,  Whiteside  Coanty 

Lynden,  Whiteside  Coniity 

Montreal 

Farminedale,  Qoeens  Coanty 

Fircsted.  Dawson  County 

Emmittsbaiv,  Frederick  Coanty  . . . 

Monticello,  Jones  Coanty 

Owing's  Mills,  Baltimore  County. .. 

Moorhead,  Clay  Coanty 

Ephratah.  Lancaster  County , 

Milton,  Santa  Rosa  Coanty 

Fort  Mackinaw 


York  Sulpbar  Springs,  Adams  Coanty. 

Harbor  Grace «. 

Atlanta,  Rice  County 

Lompoo,  Santa  Barliara  County 

Westborough,  Worcester  County 

Now  Germantown,  Hunterdon  Coanty. 

Linden.  Union  County 

South  Paeblo.  Pueblo  Coanty , 

Venice,  Erie  Countv 

North  Billerioa,  Mfddlesex  Coanty 

Cbambersbure,  Franklin  Coonty 

Anna,  Union  County 

Hennepin,  Putnam  County 

Jacksonsbarg,  Butler  Coanty 

Monticello,  Drew  Coanty 

Greenville,  Pitt  Coanty 

North  Volney,  Oswego  Coanty 

Norwich,  Windsor  Coanty 

Mount  Deserts,  Hancock  Coanty 

El  Monte.  Los  Angeles  County 

Eola,  Polk  County 

Friends ville,  Waoash  County 

Hudson,  Columbia  County 

Salem,  Cumberland  County 

Alliance,  Stark  County 

A  ndover,  Essex  County 

Wilbraham,  Harop<1en  County 

Heightstown,  Mercer  County 

Flushing,  Queens  County 

New  Bedffird,  Bristol  Coanty 

Sunimir,  Rio  Grande  County 

Independence,  Buchanan  County 

Froenold,  Monmouth  Countv. 


State. 


F 

lUbertaon.  Thomas  D I  RockfonI,  Winnebago  County 

KooH,  Charles |  New  Ulro,  Brown  Coanty 

KoWrtson,  R.  S Fort  Wayne,  Allen  County 

nQDKe,C !  New  Ulm,  Austin  Coanty. 

liorkwell,  Charlotte ,   ' '''-i-» »•  t  i*-wfl-.i.wi^... 

Itemingtoo,  C.  V.  S 

Rinr.  John  J 

Kotch,  William , 

Kahton,E , 

Rahe.E 

Seltz.  Charles 

Sioith,E  Allan 

^nriTer,  i£. x. ...•..•.....•. ....... 

.'^tnitb.  Dr.  William 

Smith.  Dr.  C.  H 

Snule,  Prtrf.  William 

^t^m.  Jacob  F 


Colcbrook.  Litchfield  County 

Fall  River,  Bristol  County 

Sao  Bernardino,  San  Bernardino  County. 

Fall  River.  Bristol  County 

Weston,  Lewis  County 

Wartbure,  Morgan  County 

De  Soto,  Washington  County 

Moriches,  Suffolk  County 

Cumberland,  Alleghany* County 

Cannonsburg,  Washington  County 

Grand  Rapids,  Kent  (bounty 

Kenton,  Hardin  County 

Cazenovia.  Msdison  County 

Logan,  Harrison  County 

Forsyth,  Monroe  Count}' 


Not  I,  Thomas  G 

>-ott,T.  M Melissa,  Collin  County 

SoHi,E.S '  Auilierst  Hampshire  County 

Spoiiner.  Dr.  StiUman One  Ida,  Madison  County 

.Nenker.  Elmina  P.  D j  Snow ville,  I'ulaski  County  . . 

Smith,  Rev.  G.  N I  Northport.  Loelcnaiv  County 


Slaih'.  EliHha 
Shoemaker,  J.  L.* 

Smith,  C.  J 

.Sbrrnian,  J.  M 


Somerset.  Bristol  County. 

Le  Roy,  Coffwy  County 

Hudson,  Summit  Count}* 

Hampton,  Elizabeth  City  Codnty 


^eMions,  Lewis |  Norfork.  Madison  County 

Spaalding.  John WdUtOma,  Waushara  Coun W 

'^tjow,  Prof.  Frank  H i  La^Tf^C*:  Douglas  County  . . 


(«-r. 


Douglfcs 'County 

Stnrtevant,  £.  T I  JMsoavnarPade  Coanty-^ 

Stephenson,  Dr.  M.  F I  Gainiwvillr.  Hall  County 

"* Indicates  that  observers  have  ceased  sending  reports. 


Pennsylvania. 

Illinois. 

Canada. 

New  York. 

Montana  Territory. 

Maryland. 

Iowa. 

Maryland. 

Minnesota. 

Pennsylvania. 

Florida. 

Michigan. 

Pennsylvania. 

Newfoundland. 

Kansas. 

California. 

Massachusetts. 

New  Jersey. 

Colorado. 

Ohio. 

Massachusetts. 

Pennsylvania. 

lUinois. 

Do. 
Ohio. 
Arkansas. 
North  Carolina. 
New  York. 
Vermont. 
Maine. 
California. 
Oregon. 
Illinois. 
Now  York. 

Ohio. 

Massachusetts. 

Do. 
New  Jersey. 
New  York. 
Massachusetts. 
Colorado. 
Iowa. 

New  Jersey. 
Illinois. 
Minnesota. 
Indiana. 
Texas. 
Connecticnt. 
Massachusetts. 
California. 
Massachusetts. 
West  Virginia. 
Tennessee. 
Nebraska. 
New  York. 
Maryland. 
Pennsylvania. 
Michigan. 
Ohio. 

New  York. 
Iowa. 
Georgia. 
Texas. 

Massachusetts. 
New  York. 
Virginia. 
Michigan. 
Massachusetts. 
Kansas. 
Ohio. 
Virginia. 
Nebraiska. 
Wiscoiidfn. 
Kansas".  ■ " 
Florida. 
Georgia. 
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List  of  volunteer  ohaervers  who  have  forwarded  report9f  fc. — Continued- 


Name  of  observer. 


Sommervllle,  W.  6.* 

Soothern  IHlnois  Normal  Univer- 

ally. 
deaaiODBf Sa ^La    •  •••••••••«••••••••• 

Seaver,  Henry  H.* 

Stnokr,  D.  C.  F 

Straight,  leaac 

SmitE,  Rev.  W 

ScribDeri H. F«J 

Sanford,  Sheltoa  P 

Smith,  B.B 

Shriver.  Howard .' 

Slier,  Mrs.  A 

School  of  Mines 

Smith,  Mrs.  M.  D.* 

Saint  Lawrence  Uniy ersity  * 

Smith,  Daniel 

Sanborn.  J.  F 

TayIoe,Ed.* 

Truman.  George  8 

True,  Dr.  H.  A.* 

Talbot,  Benlamin 

Totwiler.H 

Tripn,  O.  H.  and  L.  S 

Thralls,  George  R 

Townsend,  Isaac 

Trowbridge,  David 

Teele,  Rev.  A.  H 

Tamek',  Ernest 

Tremble  y,  J.  B. ............ ••■••••• 

Tarleton,C.W 

TronvelotL 

Todd,D.P 

Thompson,  Rev.  D 

University  of  Wisconsin 

Vanhekle,J.M.: | 

ValentI,  A.X 

Walter,  Dr.  James | 

Watklns,  Prof.  A.  B 

West^SUas 

Wild,  Rev.  E.P 

Winchell,  Pro£  and  Mrs.  N.  H 

Walton,  J.  P 

Whitehead,  W.  A 

Wadey.H 

White.  I.  H 

Wllber,  Benjamin  P 

Wimams,MiloG 

Wheaton,  Mrs.  D.  B 

Whiting,  Wmiam  H 

Wing.  Miss  Minerva  E 

Willis,  O.R 

WvHe,  William 

Whittington.  Granv  ille 

Williams  College 

Whitney,  C.E 

Winnipisoeeee  Lake  Cotton  and 
Woolen    Mannfactoring   Com-  \ 
pany. 

Woodworth,  Dr.  A 

White,  T.  Baxter 

Winslow,  J.  E.* 

Waite,S.E.* 

Wame,  Dr.  George* 

Woodbury,  C.  W.  and  L.  W.* 

*\  arner,  ur. L/. \/.    ••••••••••••••••• 

Witter,  D.R,* 

Young,  George  R 

United  States  Naval  Hospital 

Do 

Do 

Do 


Post-office  address. 


Wilsonville,  Shelby  County . 
Carbondale,  Jackson  County 


Traverse  City,  Grand  Traverse  County . . 

Claremont,  Sullivan  County 

Helvetia.  Randolph  County 

Walla  WaUa,  Walla  WaUa  County 

Spartanburg,  Spartanburg  County 

Strafford,  Orange  County 

Macon,  Bibb  County 

Bllinwood,  Barton  County 

WytheviUe,  Wythe  County 

Franklin,  Macon  County 

Golden,  Jefferson  County 

Whatcom,  Whatcom  County 

Canton.  Saint  Lawrence  County 

Honolul  n 


Tabor,  Fremont  County 

Comoru.  King  George  County 

Genoa,  Platte  County 

Marion,  Marion  County 

Council  Bluffd,  Pottawattamie  County 

Green  Spring.  Hale  County 

Snrrv,  Hancock  County 

Welborn,  Suwannee  County 

Capeville,  Northampton  County 

Waterburg,  Tompkins  County 

Blue  Hill,  Norfolk  County 

Point  Pleasant 

Oakland,  Alameda  County 

Worcester,  Worcester  County 

Cambridge 

Naval  Observatory,  Washington 

Arkansas  City,  Cowley  County 

Madison,  Datie  County 

Camden,  Camden  County 

Delaware  Citv,  Newcastle  County. ... . 

Woodstock,  Howard  County 

HolUm,  Jackson  County , 

Sedgewick,  Harvey  County 

Adams,  Jefferson  County , 

Cornish,  York  County , 

Newport,  Orleans  County 

Minneapolis,  Hennepin  County 

Muscatine.  Muscatine  County 

Newark,  Essex  County 

Kookford,  Floyd  County 

Cincinnati,  Hamilton  County 

West  WaterviUe,  Kennebec  County... 

Urbana,  Champaign  County 

Independence.  Buchanan  Cfounty 

Geneva  Lake,  Walworth  County 

West  Charlotte.  Chittenden  County... 
White  Plains,  Westchester  County  . . . 

Mount  Forest,  Ontario  County 

Mount  Ida,  Montgomery  County 

Williamstown,  Berkshire  County 

Creswell,  Marion  County 

Weir's  Landing,  Belknap  County 

Wolf  borough,  Carroll  County 

Lake  Village,  Belknap  County 

Bristol,  Grafton  County | 

Ashland.  Grafton  County j 

Council  Grove,  Morris  County 

Highlands,  Mason  County 

Virgil,  Cortland  Countv 

Traverse  City,  Grand  Traverse  County  . . 

lodependence,  Buchanan  County 

Nortn  Hammond,  Saint  Lawrence  County 

Sibley,  Sibley  County 

Durham,  Washington  County 

Council  Bluffs,  Pottawattamie  County. . . . 

Penn  Yan,  Yates  County 

Mare  Island 

New  York 

Philadelphia 

Yokohama 


I 


State. 


Alabama. 
lUiuoia. 

Michigan. 

New  Hampshire. 

Virginia. 

Washington  Territory. 

South  Carolina. 

Vermont. 

Georgia. 

Kansas. 

Virginia. 

North  Carolina. 

Colorado. 

Washington  Territory. 

New  York. 

Sandwich  Islands. 

Iowa. 

Virginia. 

Nebraska. 

Ohio. 

Iowa. 

Alabama. 

Maine. 

Florida. 

Virginia. 

New  York. 

Massachusetts. 

Louisiana. 

California. 

Massachusetts. 

Do. 
District  of  Columbia. 
Kansas. 
Wisconsin. 
New  Jersey. 
Delaware. 
Maryland. 

Kansas. 

New  York. 

Maine. 

Vermont. 

Minnesota. 

Iowa. 

New  Jersey. 

Iowa. 

Ohio. 

Maine. 

Ohio. 

Iowa. 

Wisconsin. 

Vermont. 

New  York. 

Canada. 

Arkansas. 

Massachusetts. 

Kansas. 


New  York. 


Kansas. 

North  Carolina. 

New  York. 

Michigan. 

Iowa. 

New  York. 

Minnesota. 

Arkansas. 

Iowa. 

New  York. 

Califomia. 

New  York. 

Pennsylvania. 

Japan. 


*  Indicates  that  observers  have  ceased  sending  reports. 
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Paper  14. 

List  of  military  pasU  from  which  regular  meteorologi^sal  reports  have  been  received  monthly 
at  the  Office  of  the  Chief  Signal- Officer  during  the  year  ending  June  30, 1877. 


Post 


Abercrombie,  Fort 

Abraham  LinooLn.  Fort 

Adama,  Fort 

Alcatraa  Island 

ADjcel  Island 

Apache,  Camp 

Augusta  Arsenal* 

Baker,  Camp 

Baton  Ronge  Barracks. 

Bayard,  Fort 

Beoieta  Barracks 

Bevtun,  Fort 

Rid  w<>«ll.  Camp 

BlismFort* 

B«)Ue,  Fort 

Bowie,  Csmp 

Bnuiy,  Fort 

Bridger.Fort 

Brown,  Camp 

Brown,  Fort 

Boford.Fort 

Canby,Fort 

Carliale  Barracks* 

Clark,  Fort 

('<4jlambia 

Colambcs  Barracks  ... 

('oIinnbnfi«  Fort 

ColTiUe.Fort 

CoDcho,  Fort 

CTaijj.Fort 

DoD^laa,  Camp 

DuBcan.  Fort 

Km»,Fort 

Fetterman.  Fort 

Foots,  Fort 

Fn>d  Steelo,  Fort 

Garland,  Fort 

Gaston,  Camp 

Grant,  Camp 

Gratiot,  Fort 

Griffin,  Fort 

Hall,  Fort* 

IUllpck.Camp 

Hamilton.  Fort 

Harney.  Camp 

Bartsaff,  Fort 

Hav8.Fort 

Independence,  Camp. . . 
Ibdependenoe,  Fort . . . . 

Jackson  Barracks* 

Johniton.  Fort* 

Klamath,  Fort 

Lapwai,  Fort 

Laramie,  Fort 

Lamed,  Fort 

LeaTenwortb,  Fort 

Lowell,  Camp 

Lower  Brul6  agency  . . . 

Lron.  Fort 

Macnn,Fort* 

Hadison  Barracks* 


State. 


Dakota. 

Do. 
Rhode  Island. 
California. 

Do. 
Arizona. 
Georgia. 
Montana. 
Louisiana. 
K«w  Mexico. 
Calif timia. 
Montana. 
California. 
Teias. 
Idaho. 
Ariaoua. 
Michigan. 
Wvomiug. 

Do. 
Texas. 
Dakota. 

Washington  Ter. 
Pennaylvauia. 
Texss. 

Sonth  Carolina. 
Ohio. 

Kew  York. 
Washington  Tor. 
Texas. 

Now  M<>xico. 
Utah  Territory. 
Texas. 
Montana. 
Wyoming. 
Maryland. 
Wyoming. 
Colorado. 
California. 
Arizona. 
Michigan. 
Texas. 
Idaho. 
XeTada. 
Now  York. 
Oregon. 
Nebraska. 
Kansas. 
California. 
Massachusetts. 
Louisiana. 
North  Carolina. 
Oregon. 
Idaho. 
Wyoming. 
Kansas. 

Do. 
Arizona. 
Dakota. 
Colorado. 
North  Carolina. 
New  York. 


Post. 


State. 


McDermitt,  Camp 

McDowell,  Camp. 

Mo  Henry,  Fort 

McKavett,  Fort 

MoPherson  Barracks 

McPherson,  Fort 

Mojave,  Camp 

Monroe,  Fort 

Mount  Vernon  Barracks 

Niagara,  Fort 

Oglethorpe  Barracks 

Outario,  Fort 

Pembina,  Fort 

Plat  tHhurg  Barracks 

Point  S<tn  Jo86 

Porter,  Fort 

Preble.  Fort 

Presiilio  of  San  Francisco 

Raleigh* 

Randall,  Fort 

Itice.  Fort , 

RicliardMon,  Fort  

RinsgoUl  Barracks 

Ripley.  Fort 

Rock  Island  armory  and  ar- 
senal. * 

Sanders,  Fort 

Selden,  Fort 

S«ward,  Fort 

Shaw.Fort  

Sheridan,  Camp 

Sidney  Barracks 

Sill,  Fort 

Sitka 

Su'^lling,  Fort 

Stambangh.  Camp 

Ktauton,  Fort 

Stevens,  Fort 

Stevenson,  Fort 

Saint  Angnstine  (Saint  Fran- 
cis Barracks). 

Sully,  Fort 

Sinseton,  Fort 

Thomas  Barracks 

Totten,  Port   

Townsend,  Fort 

Union,  Fort , 

Verde,  Camp , 

Wadswortb,  Fort 

Wwlswortb.  Fort 

Wallace.  Fort — 

Walla  Walla,  Fort 

Warren,  Fort 

Wayne.  Fort 

West  Point  Military  Acad- 
emy. 

Whipple.  Fort 

Willet!*  Point 

Wiiigate,  Fort 

Wrang*-!.  Fort 

Vuma,  Fort 


Nevada. 

Arizona, 

Maryland. 

Texas. 

Georgia. 

Nebraska. 

Arizona. 

Virginia. 

Alabama. 

New  York. 

Georgia. 

New  York. 

Dakota. 

New  York. 

California. 

New  York. 

Maine. 

California 

North  Carolina. 

Dakota. 

Do. 
Texas. 

Do. 
MinnesoCs. 
Illinois. 

Wyoming. 
New  Mexico. 
Dakota. 
Montana. 
Nebraska. 

Do. 
Indian  Territory. 
Alaska. 
Minnesota. 
Wyoming. 
New  Mexica 
Oregon. 
Dakota. 
Florida. 

Dakota. 

Do. 
Alabama. 
Dakota. 

Wanbineton  Ter. 
New  Mexico. 
Arizona. 
Dakota. 
New  York. 
Kansas. 

Washington  Ter. 
Massachnsetts. 
Michigan. 
New  York. 

Arizona. 
Now  York. 
Now  Mexico. 
Alaska. 
California. 


*  Poats  which  have  discontinued  their  reporta. 


12  SO 
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Paper  15. 


List  of  merchant  and  naval  veassh,  and  naral  stations ^  from  which  simultaneous  meteorological 
reports  have  been  revsiced  at  the  Ojffi:eo/  the  Chief  Signal-Officer ^  daring  the  year  ending 
June  30,  1877. 


Name. 


Steamship  Nnmberg 

Steamship  Draunschweig. 
Steamship  Berlin 

Steamship  Leipzig 

Steamship  Ohio 

Steamship  Baltimore 

Steamship  Hibernian  .... 
Steamship  Nova  Scotian . 
Steamship  City  of  Peking 

Steamship  Gaelic 

Steamship  Er^abeih 

Schooner  Addie  Faller. .. 


MEUCHANT  VKSBBI^. 


Months  fur  which  reports  were  received. 


January  to  June,  1877,  inclasive 

May  and  Jnne,  1877 

November  and  December,  1876,  and  April,  May, 
and  •Tune,  1877. 

Jaly  to  December,  1876,  inclasive 

June,  1877 

Febroary,  March,  and  April,  1877 

Angnst,  September,  and  October,  1876 

Jal}'  to  December,  1876,  inclusive,  and  Jane,  1877 
April,  May,  and  June,  1877 

June,  1877 

October,  November,  and  December,  1876 

July,  1876,  to  J  aue,  1877,  inclusive 


Line. 


1 


North  German  Lloyd 
of  Bfemeu. 


} 
Allan  Line. 

Do. 
Pacific  Mail  Steamship 

Comi»nv. 
Occidental  and  Oriental 

Steamship  Company. 
German  naval  steamer. 


UNITED  BTA'CBS  KAVAL  VBSSKLS. 


Name. 


Months  for  which  reports  were 
received  in  1877. 


Adams 

AJax 

Alert 

Alliance 

Ashaelot 

Canon  Icus  . . . 

Colorado 

CatskUl 

Dictator 

Despatch 

Essex 

Franklin 

Frolic. 

Gettysburg.. 

Hartford 

Huron 

Intrepid 

Kearearge  . . . 
Lackawanna. 

Lehigh 

Minnesota  .. 
Manhattan . . 
Marion 


January,  April,  and  May. 

January. 

April  to  June,  inclusive. 

March  to  June,  inclusive. 

Do. 
January  to  June,  inclusive. 

Do. 
January. 

Do. 
January,  Mav,  and  June. 
January  to  May,  inclasive. 
January  and  June. 
March  to  June,  inclusive. 
February  to  June,  inclnsive. 
January  to  June,  ioclueive. 

Do. 
January. 
April  and  Jnne. 
February  to  June,  inclusive. 
January. 

Do. 

Do. 
February  to  June,  inclusive. 


Name. 


Michigan 

Monongahela ... 

Monocaoy 

New  Hampshire. 

Ohio 

Oasipee 

Plymouth 

Pensacola 

Powhatan 

Palos 

Ranger  

Richmond 

Rio  Bravo 

Santee 

Saratoga 

St.  Louis 

Swatara 

Tallapoosa 

Tennessee 

Trenton 

Vandalia 

Wabash 

Wyoming 


Months  for  which  reports  were 
received  in  1877. 


January  to  June,  inclasive. 

Da 
April  to  Jnne,  inclusive. 
January  to  June,  inclusive. 

Do. 

Do. 

Do. 

Do. 
April  and  May. 
April  to  June,  inclusive. 
February  to  June,  inclasive. 

Do. 
January  to  June,  inclusive. 

Do. 
June. 

January  to  Juno,  inclasive. 
Jan.,audMar.  to  June,  inclusi  ve. 
January. 

March  to  Jane,  inclusive. 
May  and  June. 
February  to  June,  inclasive. 
January  to  June,  inclusive. 

Do. 


UNITED  STATES  NAVAL  STATIONS. 


Naval  hospital 

Do 

Navy-yard 

Do!.'.'.'.'.*! 
Do 


Annapoli  s,  Md . . . . 
Yokohama,  Japan . 

Norfolk,  Va 

Pensacola,  Fla 

Portsmouth,  N.  H 
Washington,  D.  C 


January  to  Jnne,  inclasive. 
April  to  Jane,  inolnaiveL 
January  to  May,  inclasive. 
January  to  Jane,  incdu^ve. 

Da 
January. 
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Paper  17. 
Monthly  and  annual  mean  temperature — July,  1676,  to  June,  1877. 


1876. 


Stationn. 


'a 


Albany,  N.Y 73.9 

Alpena,  Mich 67.3 

Atlantic  City,  N.  J..    73.0 

Augusta,  6a 82.7 

Baltimore.  Md 80.4 

Barnegat,  N.  J 74. 3 

Bismarck,  Dak 70. 3 

Boston,  Mass TJ.  1 

Breckenridire,  Minn   70.9 

Buffalo,  N.r 71.3 

Burlington,  Vt 73. 0 

Cairo,  111 79.9 

Cape  Battoras,  N.  C  79. 8 

Cape  HeDry,  Va 79. 4 

Cape  Lookout,  N.  C  *  80. 4 
Cape  May,  N.J....'  75.0 

Charleston.  S.  C {  83. 6 

Cheyenne,  Wyo  . . . . '  72. 3 

Chicago,  III I  73.2 

CinciuDati.  Ohio >  79. 4 

Cleveland,  Ohio  ....    72.9 

Corsicana,  Tex 83. 6 

Davenport,  Iowa 75. 9 

Denver,  Colo I  76. 4 

Detroit,  Mich ■  73.0 

Dodge  City.  Kans..;  79.6 

Dubuque,  Iowa 75. 5 

Dnlutb,  Minn 64. 9 

Eaatport,  Me 61.7 

Erie,  Pa 74.2 

Escanaba,  Mich ...  68. 1 
Fort  Gibson.  lnd.T  81.  d 
Fort  Sully,  Dak....    75.6 

Galveston,  Tex 85. 0 

Grand  Haven,  Mick  71. 1 
Indianapolis,  Ind. . .    78. 0 

Indianola,  Tex 84. 3 

Jack  son  ville,  Fla. . .    83. 4 

Keokuk,  Iowa 76.  5 

Key  West,  Fla 82.3 

Kitty  ha  wk.  N.  C . . . .  79.  8 
Knoxville,  Tenn . ...    76. 4 

La  Crosse,  Wis 74.8 

Leavenworth,  Kans     78. 9 

Louisville,  K  v 79. 2 

Lynchburg,  Va 81. 5 

Malono,  IT  Y 70.0 

Marquette,  Mich .. .    66.9 

Memphis,  Tenn 81. 3 

Milwaukee,  Wis ...     70. 3 

Mobile,  Ala 83.3 

Montgomery,  Ala  . . .  8-2.  8 
Morgantown,  W.  Va'  75. 0 
Mount  Washington,    49.  4 

N,  H. 
Nashville,  Tenn.... 
New  Haven,  Conn. . 
New  London,  Conn. 
New  Orleans,  La . . . 

Newport,  R.  I 

New  York,  N.Y... 

Norfolk,  Va 

North  Platte,  Nebr 

Omaha,  Nebr 

Oswego,  N.  Y 

Pembina,  Dak 

Phlladelpliia,  Pa  . . . 
Pike's  Peak,  Colo  .. 
Pittsburgh,  Pa 


I 


80.9 
77.2 
74.3 
81.4 
7  J.  4 
77.2 
81.7 
76.3 
75.1 
70.4 
67.4 
78.6 
42.0 
76.1 


72.9 
67.1 
73.4 
81.6 
75.9 
73.3 
68.0 
69.5 
67.6 
72.6 
71.9 
77.5 
78.2 
77.1 
79.6 
76.2 
82.4 
66.5 
73.7 
77.0 
70.5 
82.9 
74.9 
70.1 
72.1 
77.2 
74.2 
65.5 
61.3 
72.6 
67.9 
81.4 
TJ.  1 
83.7 
70.5 
75.1 
83.3 
82.6 
76.2 
82.7 
78.3 
76.2 
72.1 
78.2 
77.6 
76.6 
69.9 
68.1 
79.1 
69.7 
80.1 
80.9 
72.9 
48.6 

78.7 
72.4 
70.5 
82.2 
70.5 
73.4 
78.2 
72.8 
75.4 
71.9 
63.7 
74.3 
38.5 
7a  7 


59.2 
55.1 
65.0 
75.2 
65.6 
64.5 
53.7 
58.9 
53.8 

5ai 

68.6 
73.1 
70.4 
a 
67.3 
77.9 
57.3 
61.5 
66.8 
60.2 
74.8 
62.5 
61.5 
59.1 
66.7 
61.6 
55.5 
53.8 
60.6 
55.2 
71.8 

79.4 
58.6 
64.6 
79.4 
79.4 
64.4 
84.4 
71.8 
66.5 
59.9 
66.0 
67.5 
67.9 
55.9 
54.8 
70.0 
58.5 
76.8 
75.1 
62.3 
37.8 

69.2 
61.3 
61.3 
79.1 
61.3 
63.5 
69.7 
60.1 
60.0 
59.4 
51.9 
63.8 
31.7 
62.3 


46.6 
40.5 
51.4 
60.1 
52.4 
50.6 
40.7 
48.0 

3ai 

46.1 
46.3 
56.1 
61.3 
57.7 
62.7 
55.6 
62.4 
46.9 
49.4 
52.8 
47.8 
66.6 
49.3 
51.7 
46.2 
52.6 
48.1 
41.7 
45.1 
47.8 
39.7 
58.4 

e 
71.6 
47.1 
51.7 
71.6 
66.0 
52.2 
79.4 
58.7 
53.8 
47.3 
53.7 
53.6 
53.9 
44.4 
40.2 

do.  O 

44.9 
64.4 
62  9 
49.7 
23.9 

56.7 
51.0 
50.3 
67.6 
50.8 
50.3 
56.8 
47.9 
50.3 
47.3 
37.1 
50.8 
21.4 
49.1 


.a 
S 

> 

o 


40.3 
34.8 
44.9 
52.4 
47.  I 
45.5 
18.3 
40.8 

ia7 

39.6 
37.4 
43.6 
53.7 
50.6 
55.1 
48.3 
56.3 
33.2 
39.2 
44.2 
40.4 
52.4 
35.3 
37.1 
3H.6 
38.4 
34.5 
31.3 
38.3 
41.8 
33.4 
44.8 

e 
60.1 
39.0 
41.3 
59. 0 
59.1 
36.0 
73.3 
51.3 
43.9 
33.8 
37.6 
44.0 
47.3 
36.4 
34.8 

4a  1 

34.9 
55.7 
53.2 
42.3 
21.5 

46.4 
44.2 
44.0 
59.2 
43.8 
4-1.9 
49.4 
36.4 
33.2 
41.3 
15.4 
45.0 
11.0 
42.4 


a 


'  16.3 

:  i&5 

,  27.3 

I  39.1 

28.7 

i  27.0 

I    6.8 

I  22.3 

1-0.1 

19.7 

17.6 

27.5 

40.2 

34.8 

40  3 

30.1 

44.1 

i  23.4 

I  19.9 

;  25.6 

I  21.0 

I  41.6 

I  15.6 


27.2 

18.5 

22.8 

13.8 

10.0 

21.6 

22.4 

14.6 

29  9 

13.7 

50.2 

21.9 

22.6 

49.7 

49.0 

19.0 

66.6 

36.9 

29.2 

10.9 

23.  3 

26.8 

30.2 

14.9 

'  17.6 

'  .32.6 

I  14.2 

!  44.4 

,  41.8 

:  24.8 

,    0.6 

30.8 
I  2.").  9 

25.5 
i  48, 
!  26. 
I  25. 
I  33. 
I  21. 
'  19.2 

22.0 
-6.3 

85.5 
i  4.9 
.  23.6 


1877. 


I 
4 

5 
6 
2 


17.1 
15.8 
29.4 
48.4 
32.1 
28.6 

6.3 
24.2 
-0.9 
20.4 
16.8 
34.3 
4.3.6 
37.6 
44.7 
3-2.0 
51.2 
25.0 
22.2 
31.4 
23.2 
410 
17.8 
24.1 
20.3 
23.9 
15.9 
11.8 
lfi.5 
23.9 
11.6 
33.7 
13.  9 
50.7 
24.2 
28.1 
49.6 
56.4 
22.5 
71.1 
39.6 
34.8 
13.7 
14.6 
3;L6 
34.2 
16.5 
17.3 
39.3 
15.4 
50.1 
49.5 
30.3 

1.1 

37.0 
28.3 
'J6.  9 
53.  7 
27.0 
iil.  6 
39. 
17. 
20. 
22. 
—5. 
28.4 
5.4 
38.1 


0 
4 
2 
3 
2 


29.2 
2a2 
35.2 
49.5 
40.5 
34.  H 
26.5 
33.6 
21.5 
29.6 
29.8 
43.6 
45.8 
4-2.4 
47.1 
37.4 
51.7 
31.6 
36.7 
41.3 
33.5 
51.3 
36.1 
.34.5 
33.2 
37.1 
35.1 
32.  2 
27.9 
32.6 
26.7 
44.8 
3;i.4 
56.2 
32.6 
.39.5 
57.0 
55.6 
.38.4 
68.0 
42.6 
43.7 
34.2 
39.5 
41.2 
43.6 
29.0 
31.4 
46.7 
32.4 
53.  4 
52.3 
37.5 
10.8 

4.\0 
3.5.9 
34.  3 
55.9 
33.8 
36.0 
41 5 
.34.1 
37.3 
31.7 
17.4 
36.9 
7.7 
36.9 


2 


<5 


3a5 

46.6 

20.1 

38.6 

37.2 

46.2 

56.0 

64.1 

41.4 

53.6 

37.1 

45.6 

19.0 

40.4 

35.1 

44.3 

15.2 

40.5 

27.7 

43.6 

30.7 

45.3 

44.1 

57.7 

51.2 

55.2 

45.9 

.'53.2 

52.2 

.'>8  3 

39.0 

47.8 

56.8 

63.0 

35.9 

38.2 

29.5 

45.7 

39.4 

55.7 

29.3 

44.8 

59.1 

63.5 

2a7 

49.8 

42.8 

44.2 

26  7 

46.0 

42.6 

50.1 

27. 5 

48.5 

22.  C 

40.3 

29.8 

41.1 

30.0 

44.2 

18.3 

3fi.» 

49.2 

57.9 

2:1.8 

44.7 

6-2.1 

6a  h 

28.0 

45.  4 

3.V.6 

54  1 

63.6 

70.1 

60.8 

68.  2 

:^^.6 

51.0 

71.0 

75.9 

47.1 

53.2 

45.2 

5<i.  8 

26.4 

4«.0 

38.4 

53.3 

43.3 

56.8 

46.5 

56.2 

•29.3 

45.1 

21.5 

39.6 

50.0 

59.3 

23.5 

40.7 

57.  5 

6.5.9 

55.3 

64.4 

37.4 

51. G 

11.5 

21.1 

47.4 
.38.0 
3fi.9 
fiO.7 
36.4 
36.  6 
47.4 
32.7 
33. 7 
30.6 

a  3 

38  2 
12.1 
35.7 


59.2 
48.4 
47.1 

6a6 

45.4 
4^.0 
55.0 
45.4 
50.5 
43.5 
.33.1 
50.0 
9.6 
51.7 


7^ 


57.9 
5t.O 
56.7 
70.2 
6-2.7 
56.3 
56.9 
54.9 
58.4 
5.^9 
56.4 
65.7 
60.7 
61.0 
63.9 
58.6 
68.8 
50.8 
56.8 
663.3 
57.4 
71.3 
62.2 
56.5 
57.7 
62.7 
62.6 
50.7 
47.7 
56.4 


a 
s 


68.2 
60.5 
65.9 
78.8 
73.7 
65.5 
59.0 
66.5 
5a  9 
65.3 
67.9 
75.1 
74.9 
73.0 
76.0 
69.5 
80.2 
59.0 
65.8 
73.9 
67.9 
78.  7 
69,2 
6.\1 
67.2 
70.6 
67.7 
.56.6 
57.7 
6tl9 


51.7 

58.5 

6e.2 

7.5.  3 

5a  6 

63.6 

74.8 

81.5 

57.0 

63.4 

6-2. 2 

71.7 

1  75.3 

81.0 

1  7-2.8 

81.  7 

62.  3 

71.7 

7a  2 

83.0 

59.8 

73.7 

63.  h 

7:1.0 

63.4 

66.2 

6:1.8 

71.  9 

64.1 

74.6 

6J.  1 

77.1 

e 

e 

54.1 

/r»8.  i=« 

70.5 

77.  B 

52,8 

60.4 

r2.8 

80.8 

72.0 

80.8 

59.2 

7-2.2 

32.4 

41.6 

67.3 

77.0 

59.5 

69.5 

56.6 

6.5.7 

73.5 

81.3 

.54.0 

65.0 

58.9 

69.  1 

63.1 

7.5.  5 

57.9 

66.2 

60.7 

6l9.  I 

53.6 

64.7 

56.8 

5.5.7 

60.7 

71,7 

las 

28.1 

60.1 

7-2,1 

9 
a 
a 


46.7 
41.2 
5a5 
63.2 
54.5 
50.3 

3a8 

47.6 
37.0 

45.  7 
45.9 
56.2 
59.8 
56,9 
55.0 
53.1 
64.9 
45.0 
47.8 
54.2 
47.4 
64.0 
4a  1 
49.3 

46.  5 
5-2.  0 

47.  I 

40.  :i 
41.9 

47.8 

40.  *2 
1  .5^.  0 
U45.» 
1  68.7 
I  46.^ 
.5-2.  O 
6H.  7 
67.9 
.50.2 
76.  4 
57.7 
55.  3 
45.9 
.52.4 
55.  O 
.56.  5 

r 
4-2,1 
59.  4 
I  43.  1 
,  6.5,4 
64.2 
51.3 


58.0 
51.0 
49.4 
67.8 
49.0 
50.9 
57.7 
47.4 
4.S.7 

46.  n 

3-2.9 
52.0 
19.2 
51.0 


a  Ten  days*  observations  not  taken  on 

b  Mean  01  thirty  days. 

e  Station  discontinued  April  30,  1877. 


account  of  stonn  of  September 
c  Observer  absent. 


17  breaking  all  thermometer ^«. 

d  M(>an  of  ton  monib!4. 

/Mean  of  twenty-three  davs. 


REPORT   OF   THE   CHIEF   SIGNAL-OFFICER. 


183 


Monthly  and  annual  mean  tempcraturCj  j^c, — Continued. 


1876. 


1877. 


SUtions. 


Port  Huron.  Mich.. 

Portland,  He 

Portland,  Oreji: 

pDntaRaMa,FIa... 
Rochester.  N.  Y.... 
Salt  Uke  City,  Utah 

SaDl>iwo,Cal 

SandjHook.  N.  J.. 
SanFranciaecCaL. 
SanUF6.  N.Hex... 

SaTannah.  Ga 

Sh'ereport,  La 

SniUhTille,N.  C... 
SprinjEfleld,  Mass.. 

Saint  Lonis.  Mo 

Saiot Mark's,  Fla... 
SaiDt  Michael's, 

Alaaka. 
Saint PanI,  Minn... 
Tfaatcher*s   Island, 

Mass. 

Toledo.  Ohio 

Tyb»>d  Island,  6a... 
Vicksbursr,  Miss  . . . 
Virginia  City,  Mont 
Wa»hinKtoo,  D.C  .. 
Wilmington.  N.  C. 
Wood  s^oU,  Mas8. 
Yankton,  Dak 


o 


69.4 
71.6 
6&5 
80.6 
71.8 
7&9 
68.6 
77.7 

5a8 

69.  S 
84.5 
83.6 
81.6 
76.4 
79.2 
81.4 
32.7 

d 
6a  3 

75.4 
82.1 
82.6 
64.5 
80.3 
79.8 
71.9 
T3.3 


0 


70.2 
69.4 
64.1 
81.6 
72.4 
72.6 
69.1 
74.2 

sas 

65.2 
82.1 
8a  I 
80.7 
C72.5  , 

77.8  ! 
80.3  ■ 
49.2  i 

69.9  , 

66.8  ' 

73.2  , 

80.9  ' 
80.2  i 

do.  •!    I 

75.3 

7a  3  I 

69.5 
72.0 


1 

ti 

»: 
J 

■ 

1 

a 

I 

1 

f 

s, 

0 

o 

2 

o 

o 

o 

57.4 

44.4 

37.7 

17.9 

5a3 

47.1 

41.2 

21.5 

62.9 

57.6 

45.8 

40.2 

81.1 

75.0 

66.9 

60.2 

57.9 

45.7 

40.1 

19.7 

65.6 

54.6 
64.9 

40.5 

26.6 

65.9 

58.9 

56.5 

63  9 

51.3 

45.9 

27.3 

60.0 

50.2 

57.8 

53.0 

60.2 

4a  6 

35.7 

2a5 

7a  0 

661.6 

56.4 

44.9 

75.3 

64.4 

53.1 

41.3 

75.5 

61.1 

54.0 

40.0 

61.1 

4a  9 

42.7 

23.9 

66.8 

55.7 

40.6 

25.1 

76.6 

62.8 

54.9 

44.9 

44.4 

30.3 

a9 

a4 

56.8 

43.2 

/29.6 

a4 

5a3 

47.8 

42.1 

25.1 

60.8 

4a  8 

41.3 

23.1 

77.1 

62.4 

A58.3 

»45. 1 

7«.0 

63.2 

52.3 

41.2 

53.5 

44.9 

30.9 

•24.4 

6.5.3 

51.4 

45.  6 

30.0 

73.7 

59.6 

53.0 

39.1 

61.9 

51.7 

44.8 

2a  0 

5ai 

4S.4 

27.1 

12.2 

9 


19.1 
20.1 
42.0 
65.8 
21.0 
27.9 
56.9 
28.7 
54.1 
31.7 
54.1 
44.1 
45.4 
2:i9 
31.5 
52.3 
1.6 

10.0 
25.0 

27.1 
49.3 
45.6 

las 

30.0 
46.1 
28.1 
13.6 


td 


.£3 


i  s 


30.6 
32.7 
4a  2 
64.8 
31.2 
33. 7| 
57.  8i 
36.2; 
55.4' 
33. 3  fr44. 
52.51  5a 
52.1! 
47.81 
34.2) 
41.7 
53.8 
-23.8' 


5a 

53. 
35. 
38. 
57. 
12. 


p37.1 
50.4 
51.8 
27.5; 
39.7 

4a  1' 

33.71 
36.4 


24.7 
34.0 
49.9 
67.1 
2a9 
4a  0 
59.3 
37.4 
56.3 
4 


32.0   23.7 
32.3   34.7 


31.0 
56.0 
57.2 
33.2 
41.3 
53.4 
36.6 
2a  5 


I 


• 

■ 

u 

5»» 

e 

04 

< 

s 

5 

O 

o 

o 

39.9 

52.2 

63.2 

4S.9 

55. 6  1  at.  0  1 

52.6 

56.7 

62.9 

71.3 

C75.7 

081.6 

45.5 

57.1 

66.8 

4a  6 

56.7 

65.9 

58.3 

60,4 

66.9 

'  47.2 

59.2 

69.2 

54.1 

55.3 

61.6 

42.3 

54.4 

66.6 

65.1 

70.0 

81.3 

65.0 

TiO 

80.  S 

,  59.7 

65.4 

7a  4 

49.4 

60.1 

69.7 

54.6 

c6a7 

74.6 

64.8 

71.5 

7a  9 

28.8 

1 

37.4 

52.2 

46.2 

62.0 

63.7 

43.0 

J 

52.6 

62.1 

4a  1 

60.2 

70.2 

62.3 

68.4 

77.7 

'  64.1 

72.9 

79.4 

36.5 

44.0 

52.8 

53.0 

62.1 

73.7 

60.1 

64.5 

76.5 

44.6 

52.9 

63.8 

45.8 

58.8 

65.0 

a 

i 

ca 

4 


o 

4a  9 
4a  9 

.'».9 
72.6 
4a5 
51.4 
61.9 
51.5 
57.1 

4a  3 

66.6 
64.5 
61.7 
49.9 
54.2 
65.0 
24.7 

e40.5 
46.5 

49.7 
64.2 
63.7 
40.8 
54.0 
61.0 
49.0 
44.  G 


a  Mean  of  twenty-six  davs. 
ti  No  means :  observer  sick. 
0  Hean  of  twenty-seven  days. 


6  Mean  of  twenty-nine  days. 
e  Mean  of  eleven  months. 
h  Mean  of  twenty-three  daj  a. 


e  Mean  of  thirty  days. 
/Mean  of  twenty-eight  days. 
i  Mean  of  twenty  days. 
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Paper  18. 
Monthly  and  annual  amounts  of  rainfall^  in  inches,  from  July,  1876,  to  June,  1877. 


Statious. 


1876. 


1877. 


a 


Albany,  N.Y 4.97 

Alpena,  Mich 4.02 

Atlantic  City,  N.  J. .    0. 9j 

Angaata,  Ga 6. 26 

Baltimore,  Mil  5.64 

Barnegat, N.J 2.20 

Bismarck,  Dak 1. 48 

Boaion,  HaHS •  5. 86 

Breckenridge,  Minn    2. 34 

Buffalo.  N.Y 4.77 

Burlington,  V I 2.49 

Caircfll 3.44 

Capd  HatterdB,  K.  C .  4. 72 
Cape  Henrv,  Va . . . .  ■  8.  78 
Cape  Lookont,  N.  C. ;  3. 92 

Cape  May,  N.  J 2.84 

CharleatoD,  vS.  C j  1 1. 26 

Cheyenne,  Wyo :  0. 79 

Chicago,  111 3.11 

Cincinnati,  Ohio 6. 91 

Cleveland,  Ohio 3. 04 

Coreicana,  Tex «  3. 27 

Davenport,  Iowa  ...    4.  82 

Denver,  Colo ,  1.  IC 

Detroit,  Mich 5.94 

Dodge  City,  Kane  . .   2. 26 

Dnbuque.  Iowa 8. 15 

Dulnth,  Minn |  4.03 

2.  82 
1.31 
5.05 
6.06 
1.99 
3.22 
3.51 
7.48 


i 


Eastport,  Me 
Jcirie,  Ira ............ 

Esoanaba,  Mich 

Fort  Gibson,  Ind.T. 
Fort  Sully,  Dak..., 

Galveston,  Tex 

Grand  Haven,  Mich. 
Indianapolis,  Ind . . . 

Indianoia.  Tex 3. 17 

Jacksonville,  Fla . . .  •  2.  F2 

Keokuk,  Iowa >  6.79 

Key  West,  Fla !  5148 

Kittyhawk.  N.  C  ...i  3.98 
Knoxville,  Tenn ....    3. 93 

La  Crosse,  Wis 

Leavenworth,  Kans 

Louisville,  Ky 

Lynchburg,  \  a 

Malone,N.Y 

Marquette,  Mich . . 
Memphis,  Tenu  ... 
Milwaukee,  Wis . . . 

Mobile,  Ala 

Montgomery,  Ala  . 
Morgan  town,  W.  Va 
Mount  Washington, 

N.H 14.51 

Nashville,  Tenn 

New  Haven,  Conn  . 
New  London,  Conn . 
New  Orleans  La  ... 

Newport,  R.  I 

New  York,N.Y.... 

Norfolk,  Va 

North  Platte,  Nebr . 

Omaha,  Nebr 

Oawego,  N.  Y 

Pembina,  Dak 

Philadelphia,  Pa.... 
Pike's  Peak,  Colo... 

Pittsburgh,  Pa 

Port  Huron,  Mich  . . 

Portland,  Me 

Portland,  Oreg 


•ti 

Si 

a 


1.85 
4.0L 
61 
30 
3.40 
3.07 
4.38 
4.39 
5.38 
6.24 
9.35 


7.15 
11.05 
5.65 
4.73 
4.92 
5.72 
5.50 
1.16 
7.30 
3.30 
5.52 
5.71 
2.20 
5.86 
3.04 
6.00 


0.53 
4.67 
2.23 
3.66 
1.76 
1.53 
6.55 
1.23 
5.84 
0.05 
2.66 
5.24 
5.54 
3.07 
7.67 
1.29 
5.10 
0.26 
.3.66 
6.38 
4.03 
1.58 
4.27 
2.03 
2.46 
1.03 
5.92 
a  92 
2.  62 
0  98 
3.43 
0.94 
4.14 
10.19 
1.82 
5.86 
4.60 
8.07 
4.03 
4.38 
2.90 
1.87 
5  97 
3.40 
4.29 
4.82 
0.56 
1.95 
5.37 
5.52 
11.53 
3.05 
3.77 

2.20 
5.77 
l.VO 
0  48 
4.44 
0.82 
2.97 
4.54 
2.46 
6.27 
0.45 
6.47 
0.98 
4.63 
2.72 
3.00 
0.54 
0.56 


.a 

a 


(^ 


5.17 

0..16 

6.61 

2.56 

10.52 

6.81 

5.61 

3.84 

2.26 

4.35 

4.82 

0.73 

11.69 

14.90 

(*) 
9.56 
11.26 
0.00 
3.74 
3.1? 
5.H3 
1.58 
5.50 


1.64 
2.61 
0.78 
3.18 
2.79 
1.53 
0.30 
1.66 
1.10 
8.56 
0.92 
2.14 
&28 
2.11 

a  48 

1.31 
14.  32 
0.00 
1.20 
4.26 
3.47 
0.68 
1.54 


0.  60     0. 12 


2.81 
2.13 
5.90 
4.21 
6.53 
8.45 
2.24 
2.43 
4.09 
0.64 
6.24 
3.85 
3.51 
3.73 

11.08 
3.13 

13.79 
1.60 
4.17 
3.56 
2.66 
7.85 
4.82 
4.22 
a  04 
3.66 
1.76 
1.61 
7.16 

14.69 
2.52 
5.34 
5.00 
0.26 
4.90 
5.24 
9.09 
1.47 
4.93 
4.13 
0.54 

a  77 

1.60 
7.35 
2.88 
4.29 
1.09 


0.96 

*  No  observations  from  Sept  17  to  27. 
§  Station  discontinued  April  30, 1877. 


2.89 
1.00 
1.10 
2.15 
4.28 
5.45 
3.43 
1.10 
(t) 
1.41 
2.28 
4.42 
4.64 
a  92 
2.12 
9.27 
3.55 
1.81 
0.57 
2.79 
7.61 
1.44 
3.69 
2.81 
3.95 
1.62 
0.37 
0.96 
1.61 

3.21 
2.68 
1.07 
1.44- 
0.24 
1.98 
1.68 
1.52 
1.07 
0.69 
3.41 
0.14 
1.06 
1.45 
1.14 
2.72 
1.57 
10.53 


I 

S 
% 


2.65 
3.03 
6.52 
3.54 
2.74 
7.71 
0.86 
11.03 
0.02 
4.47 
1.51 
0.96 
5.10 
4.72 
3.17 
4.94 
1.35 
0.32 
'  3.25 
!  2.36 
2.56 
'  .a  84 
<  2..')4 
1.50 
2.32 
1.35 
2.49 
2.79 
7.97 
2.92 
2.70 
2.H9 
(t) 
3.98 
5.26 
2.26 
2.76 
2.60 
2.82 
2.:i0 
4.14 
2.36 
2.24 
2.87 
1.63 
2.50 
3.27 
2.32 
0.90 
3.57 
5.:)6 
3.42 
2.17 

3.49 
1.26 
4.43 
5.96 
4.35 
7.98 
4.40 
3.28 
0.49 
1.17 
2.55 
0.39 
7.31 
1.06 
2.03 
1.66 
2.83 
10.03 


s 

p 


2.42 
3.16 
2.01 
5.17 
1.32 
3.35 
0.87 
3.71 
0.06 
.a  33 
1.52 
0.73 
9.39 
2.93 
6.15 
2.69 

5.  a*) 

0.21 
0.48 
0.88 
2.16 
2.22 
0.36 
1.70 
1.96 
0.15 
0.52 
0.87 
5.13 
.0.  7.-> 
0.57 
0.20 
0.56 
3.71 
1.16 
0.90 
2,48 
6J5 
0.23 
0.72 
4.04 
1.74 
l.ll 
0.31 
1.24 
1.38 
3.79 
0.82 
2.14 
2.16 
7.18 
5.97 
1.95 

6.48 
0.93 
2.38 
9.43 
9.57 
3.75 
2.29 
1.94 
0.51 
0.16 
1.02 
0.43 
1.40 
0.79 
0.83 
3.24 
2.48 
0.88 


1.95 

1.41 

1.92 

4.76 

3.80 

4.82 

1.64 

3.33 

0.03 

2.19 

1.43 

1.93 

5.90 

5..'>9 

4.56 

3.13 

4.44 

0.20 

1.91 

2.33 

2.08 

1.06 

1.41 

1.90 

1.23 

0.18 

0.96 

1.  45 

3.42 

2.15 

0.65 

0.29 

1.01 

4.53 

1.53 

1.56 

0.91 

2.63 

0.84 

0.91 

4.65 

7.49 

1.54 

0.73 

3.95 

4.51 

4.58 

0.29 

4.31 

2.83 

6.30 

6.67 

4  26 

2.06 
4.05 
2.60 
3.67 
5.30 
3.00 
3.55 
3.85 
1.38 
0.53 
2.31 
0.06 
2.62 
1.49 
2.99 
2.33 
2.65 
3.75 


p 


0.36 
0.4?* 
0  87 
4.30 
1.87 
1.52 
0.19 
0.43 
0.01 
0.4G 
0.32 
0.25 
^K) 
1.06 
.3.69 
1.95 
2.96 

0.  N 
0.06 
0.67 
0.18 
6.84 
0.07 
0.40 
0.04 
0.56 
0.2« 
0.10 
L  34 
0.3.'t 
0.30 
1.47 
0.03 
1.1-2 
0. 09 
1.21 
1.58 

1.  o:« 
0.15 
2.61 
3.06 
1.13 
0.11 
0.30 
0.44 
0.42 
1.12 
0.12 
1.51 
0.  It) 
1.40 
2.6-' 
1.09 

0  33 
1.06 
1.07 
1.60 
0.9j 
1.43 
1.67 
1.47 
0.37 
0.44 
0.22 
0.10 
0.84 
1.29 
1.43 
0.00 
0.60 
7.56 


3.33 

1.97 
4.89 
5.98 
3.60 
6.72 
0.77 
9.79 
0.30 
4.91 
2.52 
3.62 
10.41 
6.29 
7.39 
7.65 
7.86 
0.V8 
5.37 
5.47 
6.  .34 
4.81 
3.91 
1.40 
5.43 
0.25 
4.53 
0.79 

as.J 

5.U7 
1  01 
2.27 
2.52 
1.35 
:il5 
a.  23 
2.74 
2.53 
a  76 
1.17 
7.62 
6.65 
2.87 
4.39 
4.93 
2.49 
4.29 
0.35 
4.24 
5.53 
5.94 
7.17 
3.98 

11.64 
4.95 
a  09 

10.96 
4.94 

10.02 
6.65 
4.85 
0.19 
1.26 
4.48 
1.13 

a  40 

1.53 
5.31 
6.25 
5.91 
U.31 


1.42 
1.21 
3.51 
5.63 
a  30 
2.53 
1.32 
4.19 
2.08 
2.24 
2.53 
a  87 

11.07 
6.89 

10.65 
a  27 

15.00 
1.11 
2.42 
2.32 
2.28 
6.01 
a  28 
2.77 
a  27 
a  38 
a  74 
1.20 

1  5.47 
2.04 

.  1.40 

'  7.77 
4.14 

a  36 

4.48 

an 

1.64 

a  01 

4.22 
0.46 
7.83 

a  79 
a  63 

7.14 
5..'?1 
4.02 
3.63 
1.6-5 
ia90 
6.99 

a  40 

10.36 
151 

a  40 
9.47 
a  44 
2.52 

4.79 

a  47 

a  18 

9.98 


0.37 

6.94 

1.66 

0.68 

2.1)6 

3.91 

3.88 

3.20 

3.36 

8.44 

& 
^ 


4.60 
a  25 
2.35 
6.67 
a  53 
a  09 
4.60 

a2( 

7.44 

4.86 

an 

4.68 

a  42 

4.61 
9.69 
a  77 
10. 31 
1.27 
6.04 
5.24 
5.43 


4. 

5. 


76 

80 


1.93 


80 
92 
75 
89 
2.19 
5.  92 
5.  ,55 


c 

9 
O 

B 


s 

a 


tObMrver  absent  fVom  station. 
II  Twenty-three  days'  obseryations. 


2.77 
0.64 
1.58 
1.18 
2.33 
1.36 
4.15 
a  38 
3.81 
0.53 
0.95 
2.13 
a  07 
2.88 
5.57 
2.42 
2.71 
2.24 
1.81 
1.76 
0.67 
4.75 
2.82 
2.30 
0.90 
4.96 
a  84 
7.24 
2.60 
1.33 
0.63 
4.82 
4.02 
1.80 
2.10 
2.09 
2.20 
2.48 
.5.55 
4..'i3 
1.42 
1.64 
2.94 

a  67 
a  98 

2.01 

(§) 

0.84 
1.81 
0.74 
1.68 
0.82 
3.35 

a  72 
1.25 
3.14 
2.11 
1.48 
1.96 
0.73 
3.84 
a32 
a  63 
0.54 
4.15 
1.10 
3.82 
1.66 
1.34 
3.36 
2.34 

I  Ten  months. 


31.81 
25.81 
33.19 
50.89 
4a  10 
4a  17 
2a  34 
51.68 
24.29 
35.64 
24.78 
29.92 
89.44 
(k\.«\ 
70.94 
43.  82 
93.42 
7.52 
33.05 
41.75 
38.07 
41.40 
36.32 
17.81 
34.05 
21.17 
44.16 
33.64 
53.20 
36.67 
96.98 


7.74 

37.98 

1.76 

:34.  26 

2  68 

42.99 

4.18 

35.80 

6.21 

44.18 

4.81 

35.04 

9.47 

5a52 

7.82 

49.41 

a  92 

39.08 

JO.  97 

67.95 

4.50 

4a  53 

a  34 

30.34 

10.00 

4a  37 

h.^1 

45.22 

1.13 

34.87 

11  a  31 

21.7? 

iai6 

6a74 

.5.76 

42.87 

7.07 

63.37 

2.94 

51.89 

6.70 

4&82 

a  78 

74.71 

6.02 

47.13 

6.17 

4a  98 

7.70 

4a  82 

2.75 

4a  83 

ae.i 

47.78 

3. 31 

41.39 

4.79 

53.65 

3.99 

15  68 

a36 

45.07 

3.33 

37.40 

9.85 

39.46 

5.33 

41.07 

a  36 

25.  13 

a5i 

37.74 

4.59 

aa  25 

a  43 

34.82 

3.05 

53.  40 
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Monthly  and  annual  amounts  of  rain-fall^  j-c. — Continued. 


1876. 

1877. 

• 

5 

a 

a 
o 

Statioaa. 

^ 

c 

• 

• 

§ 

• 

a 
16.95 

4D 

9 
< 

5.19 

i 

.a 

1 

5.25 

S 

> 

o 

2.56 

a 

S 

5 

\ 

a 
<• 

1.53 

1 

2.89 

• 

1 

0.84 

• 

1.09 

• 

1 

4.38 

• 

g 

1 

a 

Panto  Raasm,  Fla . . . 

4.07 

0.47 

1.26 

46.48 

lUwbMter.  N.  Y 

4.50 

0.36 

5.69 

1.26 

1.77 

1.72 

3.10 

0.46 

a55 

2.67 

1.20 

3.16 

29.53 

Salt  UkeCitj,  Utah 

0.63 

0.92 

0.42 

3.27 

0.81 

1.80 

0.87 

0.38 

2.93 

2.14 

3.49 

aeo 

1&66 

SanDie£o,CAl 

.S4BdTHook,2f.J... 

0.03 

0.06 

0.03 

0.08 

0.04 

0.15 

1.05 

0.  23 

1.44 

0.26 

0.43 

0.00 

3.80 

4.33 

1.66 

6.74 

2.22 

6.53 

^.22 

3.90 

1.56 

9.09 

5.72 

2.81 

3.57 

51.35 

Sts  Fraoolsco,  Cal. . 

0.01 

0.01 

0.38 

3.36 

0.25 

0.0O 

4.32 

1.18 

1.08 

0.26 

0.18 

0.01 

11.04 

SMtoFi.KMexT.J 

5.43 

2  13 

0.85 

0.75 

0.97 

0.38 

0.18 

1.08 

0.14 

1.63 

0.92 

0.13 

14.79 

Sarannab,  G« 

6.11 

6.88 

8.63 

9.45 

0.88 

4.81 

2.63 

1.71 

4.25 

8.82 

2.04 

&52 

58.73 

ShreTeport.  La I 

1.87 

2.22 

0.62 

5.42 

2.99 

2.38 

2.84 

2.4H 

3.87 

5.42 

1.24 

2.55 

33.00 

Sinitbville,X.C....! 

4.85 

6.36 

9.91 

8.89 

1.98 

5.14 

2.98 

2.77 

.■^.73 

5.18 

2.55 

5.19 

61.53 

Spriosfleld,  Mas9...i 

5.67 

1.61 

4.78 

1.47 

3.69 

3.30 

2.52 

0.70 

8.40 

2.88 

0.92 

3.42 

39.36 

Saint  Loqia.  Mo 

5.90 

5.03 

7.63 

1.66 

1.74 

0.18 

1.24 

0.88 

.3.41 

2.86 

3.11 

8.69 

42.33 

Silot  Micbael'a,  \ 

Alaska i 

1.81 

3.13 

3.24 

1.67 

0.33 

0.10 

0.93 

(*) 

0.27 

0.42 

0.39 

1.08 

tl3.37 

HStintMarkyFta...- 

7.17 

4.13 

1.61 

14. 59 

1.13 

8.51 

1.43 

2.21 

7.11 

aso 

2.93 

7.06 

64.38 

SaiDt Paal. MiDO  .... 

2.73 

5. 2d 

2.99 

1.27 

0.93 

0.25 

0.55 

0.01 

1. 57     1. 92 

5.43 

7.13 

30.06 

Thatcher's   Itdand, 

1 

Mw ..' 

6.60 

0.37 

4.12 

1.75 

9  46 

2.32 

2.26 

0.95 

8.61 

4. 42     1. 73 

2  45 

45.04 

Toledo.  Ohio 

4.36 

2.95 

4.36 

2.61 

2.07 

2.97 

1.88 

0.08 

5.89 

8.55     0.65 

5.11 

35.48 

TTbee  Island, Ga... 

11.26 

4.47 

7.07 

8.86  1 

0.U4 

5.73 

4.32 

1.90 

4.48 

9. 17     3. 29 

7.82 

68.41 

Vickabars,  Miss 

3.34 

2.86 

1.95 

2.21 

2.02 

5.74 

3.61 

3.26 

•4.8:1 

8.44 

0.69 

3.76 

4a  31 

VirziDia  City.  Mont 

1.96 

1.56 

0.88 

0.91 

0.20 

0.91 

0.56 

0.73 

1.35 

1.38 

3.93 

2.08 

16.45 

WajhioKton,  D.  C . . . 

5.12 

4.17  1 

10.81 

2.99 

2.83 

1.30 

3.73 

1.16 

:i58 

4.87 

2.2G 

5.92 

48.74 

W'ilminKtoii,  X.  C  .. 
U'oods  Uoll.  Maaa  ' 

7.62 

a55 

9.41 

7.22 

1.65 

5.48 ; 

2.37 

1.651  4.52 

6.61 

2.36 

7.48 

64.92 

3.13 

0.99 

5.88 

0.94 

11.70 

4.49 

2.83 

2.84  10.78 

4.20 

2.39 

2.22 

52.39 

TaDkton.Dak 

5.49 

5.14 

5.26 

0.88 

0.80 

0.37 

1 

0.74 

0.33 

1.37 

5.99 

4.45 

5.07 

35.89 

*  Amoant  unknown. 


t  Eleven  months  only. 
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.  STATION  STATISTICS. 

Papbr  20. 

f 

Statement  showing  how  many  times  the  wind  was  observed  blowing  from  the  eight  cardinal 
points  of  the  compass  during  each  month  and  season  of  the  year  ending  June  30,  1877, 
compiled  from  the  local  observations  taken  at  the  several  stations  of  observations  at7  a.m.^ 
2p,  m.,  and  9  p,  m.  {local  time). 


Stotlon. 

Wind. 
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(8 
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13 
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14 

Si 
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N. 
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3 
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10 

N.W, 

16 

15 

15 

81 

36 

35 

34 

34 

80 

31 

36 

33 

87 

54 

63 

73 

W. 

6 

3 

5 

4 
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5 

5 
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13 

i:i 
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34 

18 

11 

16 
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0 
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3 

Albtnj.K.Y - 
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S4 

17 

13 

33 
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13 

16 

10 

13 
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33 

33 

74 

44 

39 

S.S. 
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0 
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4 

4 

0 

1 

4 

9 

5 

1 

4 

15 

4 

U 

5 

£. 

0 

1 

1 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

8 

1 
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N.B. 

0 

0 

0 

0 

0 
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1 

1 
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0 

3 

0 
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Calm. 

44 

46 

45 

37 

44 

45 

48 

36 

35 

40 

35 

17 

110 

107 

136 

133 

Blank. 
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0 
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0 
10 
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13 
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3 

7 
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33 

34 
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.W 

71 
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10 
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84 

46 

43 

S.W. 
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90 
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37 

96 

16 
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16 

17 

33 

44 

69 

AIpeoft^Hich 
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8 
35 
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16 

8 
30 

8 
14 

4 
0 

It 
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0 
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11 

3 
35 
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89 

5 
85 

8 
65 

31 

79 
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50 

15 
14 

B. 
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13 
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16 

10 
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88 

13 

83 
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14 
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35 

13 
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Calm. 
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11 
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13 

33 
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11 
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Blank. 

N. 
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14 
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17 
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11 

31 

36 

N.W. 
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34 
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73 
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6 
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10 
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39 
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33 

15 

N.E. 
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13 

13 
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14 
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80 

11 
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37 

88 

36 

88 

Calm. 
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30 
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Blank. 

N. 
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17 

3 
10 

9 
18 

10 
38 

8 
45 

31 
S9 

10 
81 

8 
14 

E. 

3 

7 

6 

6 

3 

8 

3 

0 

3 

14 

3 

7 

80 

16 

14 

5 

N.E. 

9 

17 

85 

13 

16 

10 

13 

7 

7 

81 

7 

4 

35 

30 

53 

89 

Calm. 

9 

8 

4 

11 

8 

14 

85 

96 

9 

9 

13 

3 

30 

13 

83 

85 

Blank. 

N. 

0 

0 

0 

0 

0 

0 

0 
13 

0 
10 

0 

8 

0 
9 

0 
5 

0 
3 

0 
82 

0 
13 

0 
40 

0 

8 

7 

11 

17 

13 

16 

38 

N.W. 

10 

11 

11 

18 

86 

34 

85 

31 

31 

18 

18 

9 

67 

30 

55 

90 

W. 

14 

7 

13 

16 

13 

15 

13 

5 

8 

3 

5 

9 

10 

30 

41 

:« 

aw. 

96 

11 

5 

16 

5 

10 

19 

11 

10 

3 

83 

14 

35 

51 

88 

40 

Ban»g»»,ll.J 

a 
aE. 

35 

4 

17 
15 

18 

9 

9 
3 

3 
.4 

4 
1 

7 
8 

8 

4 

15 
9 

13 
15 

16 
13 

36 
8 

43 
36 

78 
97 

84 

18 

19 
7 

K 

4 

17 

93 

5 

16 

4 

5 

9 

7 

13 

6 

7 

85 

88 

43 

18 

N.E. 

8 

7 

7 

9 

13 

8 

9 

6 

11 

17 

8 

3 

36 

18 

38 

83 

Calm. 

0 

1 

0 

0 

0 

1 

1 

0 

0 

1 

1 

1 

8 

3 

0 

8 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

^ 
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Statement  shounng  how  many  times  the  wind  was  observed  hUnoing,  ^c — Continced. 


• 

«: 

• 

,• 

l: 

Station. 

Wind. 

d 

B 
P 

1 
1 

18 

■ 

1 
8 

1 

i 

> 

o 

6 

t4 

i 

3 

0 

S 

s 

1 

• 

13 

t 

< 

1 

• 

• 
c 

0 

• 

C 

1 

CO 

• 

a 
a 

a 

• 

e 

a 

5 

0 
< 

a 

N. 

10 

10 

7 

3 

23 

5 

14 

41 

34 

86 

13 

N.W. 

19 

18 

14 

25 

25 

28 

32 

88 

28 

16 

8 

34 

52 

71 

64 

68 

W. 

1 

8 

1 

1 

2 

1 

3 

3 

3 

3 

4 

8 

10 

11 

4 

7 

S.W. 

7 

8 

0 

1 

5 

4 

11 

4 

6 

5 

3 

1 

14 

10 

6 

19 

s. 

IP 

17 

3 

6 

2 

2 

2 

8 

6 

9 

28 

4 

43 

40 

10 

IS 

Bismarck,  D.T < 

S.E. 

13 

11 

10 

8 

4 

23 

5 

7 

10 

5 

18 

6 

2T 

30 

23 

34 

£. 

10 

6 

4 

0 

2 

7 

2 

1 

8 

7 

16 

6 

31 

23 

6 

10 

N.E. 

5 

9 

17 

8 

12 

4 

6 

17 

18 

17 

8 

10 

37 

24 

37 

27 

Calm. 

9 

18 

30 

36 

32 

23 

25 

13 

7 

5 

9 

7 

21 

34 

98 

60 

Blank. 

N. 

0 
5 

0 
6 

0 
6 

0 
3 

0 
15 

0 

0 

0 
6 

0 

8 

0 
5 

0 

0 

0 
28 

0 
11 

0 
24 

0 

* 

8 

11 

9 

0 

85 

N.  W. 

8 

13 

18 

5 

17 

24 

11 

30 

15 

17 

9 

13 

41 

32 

34 

55 

W. 

21 

14 

14 

45 

29 

41 

37 

85 

87 

10 

24 

16 

61 

5! 

KH 

103 

S.W. 

SI 

16 

13 

34 

3 

11 

19 

15 

9 

4 

12 

81 

25 

58 

40 

45 

& 

10 

16 

18 

R 

3 

2 

9 

5 

6 

4 

4 

11 

14 

37 

23 

16 

Boston,  Mass < 

S.E. 

13 

15 

9 

8 

4 

2 

2 

5 

9 

10 

18 

9 

31 

37 

15 

9 

E. 

8 

10 

10 

4 

8 

2 

2 

1 

8 

26 

15 

13 

49 

31 

» 

5 

N.E. 

ff 

3 

13 

1 

9 

0 

1 

6 

10 

13 

8 

8 

31 

16 

SO 

7 

Calm. 

1 

8 

1 

1 

8 

3 

1 

1 

1 

1 

0 

0 

2 

3 

4 

5 

Blank. 

0 
14 

0 
9 

0 
13 

0 

7 

0 
6 

0 
4 

0 

7 

0 
18 

0 
24 

0 
22 

0 
14 

0 

0 

0 
44 

0 
»6 

0 

21 

60 

29 

N.W. 

8 

10 

27 

88 

42 

29 

83 

14 

27 

3 

0 

18 

30 

36 

97 

66 

W. 

6 

10 

7 

10 

10 

13 

13 

7 

8 

9 

11 

14 

28 

30 

27 

33 

S.W. 

3 

6 

4 

11 

4 

5 

9 

3 

2 

4 

4 

4 

10 

13 

19 

17 

s. 

9 

5 

1 

1 

2 

1 

3 

3 

10 

6 

14 

13 

30 

27 

4 

7 

Breckinridge^  Minn.  \ 

S.E. 

30 

37 

18 

26 

2U 

23 

20 

26 

14 

13 

38 

11 

65 

78  64 

68 

E. 

13 

13 

14 

6 

0 

5 

3 

5 

3 

10 

6 

6 

19 

30 

20 

13 

N.E. 

9 

3 

3 

4 

2 

0 

0 

3 

2 

15 

3 

1 

20 

13 

2 

3 

Calm. 

3 

1 

3 

0 

4 

15 

'I 

6 

5 

3 

8 

3 

2 

14 

5 

7 

35 

Blank. 

N, 

0 
6 

0 
6 

0 

8 

0 

4 

0 
3 

0 
7 

0 

4 

0 

0 

0 
6 

0 
0 

0 
15 

0 
12 

0 
15 

0 

4 

5 

17 

N.W. 

8 

5 

13 

80 

17 

15 

4 

12 

10 

5 

4 

5 

19 

18 

50 

31 

W. 

16 

83 

19 

28 

18 

35 

84 

21 

23 

13 

30 

24 

66 

63 

65 

80 

S.W. 

3« 

83 

4 

13 

6 

10 

39 

23 

21 

14 

30 

30 

55 

89 

23 

li 

8. 

1 

5 

0 

9 

7 

4 

5 

0 

4 

5 

0 

4 

9 

10 

16 

9 

Buffalo,  N.  Y < 

S.E. 

3 

4 

3 

2 

3 

1 

1 

3 

3 

0 

0 

6 

6 

9 

5 

E. 

5 

16 

30 

9 

19 

15 

8 

8 

19 

24 

13 

9 

56 

30 

58 

31 

N.E. 

10 

6 

9 

2 

6 

3 

4 

5 

4 

15 

10 

10 

29 

26 

17 

19 

Calm. 

7 

7 

3 

5 

12 

1 

8 

10 

5 

6 

10 

8 

81 

22 

20 

13 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

N. 

33 

26 

35 

13 

40 

27 

84 

25 

25 

43 

47 

20 

115 

68 

88 

76 

N.W. 

8 

1 

1 

11 

1 

6 

1 

4 

7 

1 

5 

8 

13 

11 

13 

11 

W. 

10 

14 

10 

20 

6 

13 

9 

9 

12 

3 

1 

11 

16 

35 

36 

31 

S.W. 

4 

1 

1 

1 

0 

0 

0 

1 

3 

3 

5 

5 

11 

10 

2 

1 

Bnrlington,  Yt 

S. 

3:} 

37 

87 

40 

19 

24 

43 

27 

30 

15 

20 

39 

65 

100 

86 

94 

S.E. 

0 

0 

2 

0 

2 

6 

0 

1 

2 

8 

0 

1 

10 

1 

4 

7 

E. 

1 

4 

9 

1 

9 

7 

3 

2 

1 

4 

1 

0 

6 

5 

19 

12 

N.E. 

1 

0 

1 

0 

1 

6 

5 

0 

1 

5 

0 

1 

6 

2 

2 

11 

Calm. 

20 

10 

4 

7 

12 

4 

8 

15 

12 

8 

14 

5 

34 

35 

23 

27 

Blank. 

N. 

0 
13 

0 
9 

0 
20 

0 
11 

0 

0 
20 

0 
32 

0 
29 

0 
28 

0 
12 

0 
17 

0 
2 

0 

0 

0 

0 

57 

23 

44 

71 

N.W. 

8 

0 

10 

7 

16 

9 

8 

8 

8 

3 

5 

4 

16 

7 

33 

25 

W. 

4 

0 

9 

13 

15 

15 

6 

5 

7 

14 

S 

10 

26 

14 

36 

26 

8.W. 

6 

8 

8 

9 

4 

5 

6 

4 

5 

3 

2 

9 

10 

23 

15 

15 

Cairo.  Ill « 

S. 

36 

33 

80 

27 

16 

84 

26 

13 

21 

21 

23 

38 

64 

97 

63 

63 

S.E. 

4 

10 

5 

4 

5 

7 

6 

3 

11 

3 

9 

4 

23 

18 

14 

17 

E. 

6 

18 

4 

3 

4 

3 

3 

3 

6 

15 

15 

15 

36 

39 

U 

9 

N.E. 

8 

16 

4 

6 

6 

3 

4 

4 

5 

18 

15 

3 

32 

27 

16 

11 

Calm. 

14 

9 

16 

14 

11 

7 

10 

16 

2 

7 

3 

5 

13 

28 

41 

33 

> 

Blank. 

N. 

0 
1 

0 

1 

0 
5 

0 
23^ 

0 
13 

0 
17 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

f 

14 

8 

7 

2 

5 

0 

14 

2 

41 

39 

N.W. 

0 

4 

7 

2 

7 

12 

6 

5 

9 

5 

6 

3 

20 

7 

16 

83 

W. 

7 

10 

13 

12 

13 

21 

17 

13 

10 

9 

9 

7 

88 

24 

37 

51 

1  S.W. 

3.-1 

13 

13 

9 

11 

11 

19 

6 

13 

17 

16 

24 

48 

69 

33 

36 

Cape  Hatteraw,  N.C..  •< 

s. 

&E. 

23 
3 

13 
10 

3 
11 

0 

I 

3 

6 

2 
2 

3 
8 

1 
3 

10 
10 

7 
7 

1 

4 

21 
13 

18 
21 

56 
25 

6 
18 

6 

7 

E. 

3 

13 

8 

4 

2 

2 

3 

3 

4 

5 

5 

5 

14 

21 

14 

7 

N.E. 

19 

15 

87 

33 

33 

84 

26 

44 

27 

37 

43 

16 

107 

50 

92 

94 

Calm. 

6 

15 

4 

9 

3 

8 

3 

8 

3 

1 

3 

1 

6 

83 

16 

7 

» 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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Statement  thowing  haw  many  times  the  wind  was  observed  hlowingt  ^o. — Continued. 


Station. 


Cape  Henry,  Ya 


Cape  Lookout,  K.  C .  ■  t 


Cape  May,  N.J 


Char1ettOD,&C 


Cheyenne,  W.  T ^ 


Chicago,  ni. 


CineiDDatt,  Ohio 


Wind. 


N. 
N.W. 

W. 
S.W. 

S. 

aE. 

B. 
N.E. 
Calm. 
BUnk. 

N. 

N.  W. 

W. 
S.W. 

S. 
&B. 

B. 

N.E. 

Calm. 

Blank. 

N. 
N.W. 

W. 
S.W. 

s. 

&E. 

B. 

N.B. 

Calm. 

Blank. 

N.W. 
W. 

aw. 
s. 

&B. 

B. 

N.E. 

Calm. 

Blank. 

N. 
N.W. 

W. 
S.W. 

a 
aE. 

£. 

N.B. 

Calm. 

Blank. 

N.W. 
W. 

aw. 

a 

aB. 

B. 

N.E. 

Calm. 

Blank. 

.N. 

N.W. 

W. 

aw. 

s. 
aB. 

B. 

N.E. 

Calm. 

Blank. 


3 

9 

8 

ZJ 

15 

15 

7 

11 

9 

0 


4 

1 

10 

48 

i 

9 
3 
18 
0 
0 


5 

19 

19 

10 

43 

5 

1 

3 

9 

0 


5 
3 
6 
46 
19 
5 
9 
7 
0 
0 


6 

16 

13 

15 

95 

6 

5 

7 

0 

0 


90 
7 
9 

91 

10 
9 
4 

19 
1 
0 


bfi 
< 


9 

7 

5 

19 

6 

93 

10 

11 

10 

0 


7 

9 

9 

16 

99 

5 

19 

14 

6 

0 


8 

12 

6 

5 

90 

10 

95 

6 

1 

0 


7 

6 

5 

30 

8 

17 

19 

8 

0 

0 


11 

11 

18 

17 

15 

8 

8 

5 

0 

0 


11 

4 

3 

10 

9:2 

16 

10 

19 

5 

0 


O 
V 


6 

16 

19 

9 

5 

16 

9 

19 

5 

0 


13 
4 

9 

93 

9 

4 

11 

14 

3 

0 


9 
19 
10 
9 
9 
4 

93 

14 

0 

0 


7 

5 

18 

90 

16 

6 

8 

8 

9 

0 


18 
91 
10 
10 
7 

13 
0 
8 
3 
0 


3 

4 

6 

9 

11 

11 

90 

14 

10 

7 

11 

19 

4 

19 

91 

13 

7 

11 

0 

0 

93 

14 
5 
4 

11 
5 
8 

15 
5 
0 

8 
18 
16 
11 

7 
11 

4 
14 

1 

0 


s 
S 


6 

96 

3 

90 

3 

8 

4 

19 

11 

0 


91 
6 
8 

15 
9 
5 
4 

39 
0 
0 


17 

93 

11 

11 

11 

8 

4 

8 

0 

0 


14 

10 

11 

17 

4 

9 

6 

99 

0 

0 


10 

31 

94 

10 

8 

5 

9 

9 

1 

0 


6 

9 

16 

95 

18 

11 

5 

3 

0 

0 


4 

10 

17 

91 

15 

11 

7 

7 

1 

0 


s 

« 
o 


91 
91 
5 
19 
7 
4 
9 
9 
9 
0 


13 

15 

10 

19 

4 

5 

1 

96 

4 

0 


37 
19 

4 
9 
6 
5 
10 
7 
0 
0 


90 
8 

99 

17 
1 
5 
3 

14 
0 
0 


19 

98 

98 

14 

4 

9 

0 

1 

1 

0 


5 

90 

8 

19 

93 

5 

5 

3 

9 

0 


11 

18 

14 

8 

11 

19 

7 

8 

I 

0 


a 
s 

V 


10 

31 

18 

16 

5 

9 

1 

10 
0 
0 


16 

16 

19 

16 

9 

0 

1 

93 

7 

0 


99 
94 
15 
6 
8 
9 
4 

19 
0 
0 


93 

15 
19 
13 
9 
1 
5 
8 
0 
0 


19 

38 
18 
15 
8 
1 
0 
1 
0 
0 


3 

91 

16 

93 

19 

8 

3 

3 

4 

0 


8 

18 

14 

25 

5 

19 

3 

8 

0 

0 


0 

S 


94 
14 

U 
16 
4 
7 
5 
10 
1 
0 


8 

16 

8 

91 

3 

4 

4 

27 

9 

0 


18 

94 
9 

10 
9 
4 

11 
7 
1 
0 


15 

6 

10 

13 

94 

3 

16 

5 

1 

0 


8 

95 

31 

13 

9 

1 

5 

1 

0 

0 


5 
4 

13 
39 
15 
6 
1 
5 
5 
0 


5 

17 

13 

18 

15 

18 

6 

0 

1 

0 


t: 


.a 


94 

16 

11 

11 

3 

6 
o 

9 
9 
0 


3 

9 

6 

14 

9 

3 

! 

35 

11 

0 


15 

27 

10 

4 

10 

7 

8 

3 

0 

U 


96 

7 

8 

15 

6 

1 

10 

11 

0 

0 


19 

19 

16 

19 

9 

7 

5 

3 

1 

0 


92 

8 

10 

15 

11 

5 

5 

5 

3 

0 


5 

91 

7 

15 

6 

8 

5 

17 

0 

0 


.X3 

8 

m 


10 

93 

7 

5 

19 

Id 

9 


6 

21 

10 

3 

8 

13 

I' 


7 
90 
10 
8 
6 
0 
0 


11 
15 


0 
0 


19 

16 

30 

17 

9 

9 

3 

9 

9 

0 


97 

11 

3 

19 

11 

4 

8 

9 

1 

0 


11 

19 

5 

14 

11 

17 

8 

8 

0 

0 


0U 


11 

12 

5 

10 

19 

9 

6 


9  ;<9 

0   3 
0   0 


9  I  19 
17  I  3 


10 

16 

18 

4 

11 

19 

4 

0 


13 ;  7 

96  13 
3  -19 


1 

19 
11 
99 
11 
1 
0 


6   5 
8  15 


7 
4 


30  35 
3  I  5 

14  ,  8 
6  II 


0 
0 


17 

15 

15 

6 

14 

10 

5 

5 

3 

0 


30 
4 
9 

10 

10 
3 
7 

90 
4 
0 


8 

3 

5 

14 

6 

9 

17 

91 

7 

0 


^ 

^ 


10 

17 

13 

5 

3 

11 

17 

13 

4 

0 


10 

9 

10 

17 

9 

3 

18 

15 

9 

0 


3 

90 

8 

19 

90 

15 

5 

8 

9 

0 


16 
5 
6 
1 

15 
5 

17 

98 
0 
0 


11 

13 

11 

11 

17 

19 

4 

6 

1 

0 


5 

1 

5 

14 

19 

10 

11 

39 

3 

0 


19 

6 

6 

6 

3 

93 

11 

15 

10 

1 


a 

0 


9 

9 

5 

13 

17 

91 

7 

16 

0 

0 


• 

u 

a 

.. 

• 

9 

B 

a 

a 

a 

** 

V 

B 

Aut 

a 

•«4 

a 

CO 

^ 

31 
5i 
25 
90 
27 
38 
39 
44 
7 
0 


0 

4 
4 

34 
18 
7 
7 
11 
5 
0 


3 

2 

6 

6 

36 

18 

19 

6 

1 

0 


31 
99 
96 
54 
30 
10 
37 
40 
19 
0 


23 
59 
23 
90 
59 
36 
35 
95 
3 
0 


9 
5 
5 
91 
33 
7 
8 
0 
0 
0 


97 
98 
94 
90 
80 
13 
39 
45 
0 
0 


13  i  40 
15  ;  44 


18 
7 

19 
8 
3 
7 
0 
0 


! 


•  6 

6 

13 

99 

8 
8 
8 


56 
34 
41 
31 
19 
13 
6 
0 


69 
16 
10 
43 
33 
17 
96 


16  i  61 
3  '  8 
0  I  0 

6  ;  31 

10  28 


7 
15 


16 
34 


15  ;  90 

97  I  49 

9  I  36 

6  '  44 


9 
0 


17 
1 


14 

33 

95 

63 

18 

90 

48 

41 

38 

15 

59 

98 

24 

15 

38 

19 

0 


33 

95 
0 


11   47 

7  ,  95 

93  ,  27 

98  50 
47  15 
14  14 

99  '  16 
43  79 
11  7 
.0  I  0 

I 

16  I  63 
26  !  54 
24  !  25 
21  i  29 
99  ,  26 
33  I  17 
38  37 


58 

61 

41 

43 

19 

15 

8 

99 

3 

0 

97 

41 

96 

51 

7 

7 

6 

85 

90 

0 

!  M 


15 
4 

0 


14 
14 
16 
97 


99 
0 
0 


41 
23 
51 
54 


53  21 
29  ,  20 

29  !  17 


24 
0 
0 


44 

2 
0 


30  i  40 
42  ;  80 
49  '  69 
39  34 


59 
29 
16 


19 

90 

9 


19  11 
0  I  5 
0  I  0 


37 
17 
18 
53 

40 
33 
92 
47 
9 
0 


34 
43 
99 
48 
59 
21 
18 
91 
7 
0 


13  '  93 
95  46 
99  47 
49  40 
39  33 


50 
18 
40 
9U 
0 


34 

18 

99 

3 

0 
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Statement  showing  how  many  timet  ike  tcind  waa  obeerved  blowing,  ^o.— Continned. 


Station. 

Wind. 

15 

17 

• 

1 

80 

1 

7 

1 

a 

1 

9^ 

a 

1 

p 

1 

• 

1 
11 

• 

30 

1 

16 

1 

17 

a 
47 

• 

a 
& 

49 

B 

a 

< 
39 

■ 

a 

r 

N. 

19 

11 

5 

16 

32 

N.  W. 

5 

5 

7 

8 

5 

8 

4 

9 

15 

5 

15 

6 

35 

16 

80 

15 

W. 

11 

6 

10 

7 

6 

7 

5 

14 

13 

9 

8 

8 

:w 

25 

83 

36 

&W. 

13 

6 

9 

84 

S3 

87 

27 

17 

17 

11 

10 

13 

38 

31 

55 

71 

s. 

10 

A 

R 

19 

IH 

81 

84 

12 

13 

4 

10 

90 

26 

36 

45 

56 

CleTeland,  Ohio < 

S.B. 

15 

31 

9 

17 

30 

17 

81 

5 

14 

11 

7 

13 

32 

49 

46 

46 

£, 

6 

11 

13 

9 

3 

4 

1 

3 

3 

6 

5 

5 

14 

22 

84 

A 

N.B. 

13 

17 

11 

3 

4 

4 

3 

8 

7 

20 

18 

8 

45 

32 

17 

15 

Calm. 

6 

4 

3 

0 

1 

1 

0 

0 

1 

4 

4 

6 

9 

16 

4 

1 

Blank. 
N. 

0 
0 

0 
5 

0 
17 

0 

8 

0 
30 

0 
19 

0 
17 

0 
20 

0 

18 

0 

0 

0 
3 

0 
.19 

0 

8 

0 
55 

0 

13 

2 

56 

N.W. 

1 

0 

4 

8 

15 

13 

16 

16 

9 

17 

7 

3 

.fS 

4 

87 

45 

W. 

1 

0 

3 

1 

3 

6 

1 

5 

2 

9 

1 

0 

12 

1 

6 

12 

aw. 

.3 

3 

0 

8 

3 

7 

7 

3 

3 

4 

3 

0 

10 

6 

10 

17 

Corsicana,  Tex 

s. 

3'i 

.34 

34 

31 

14 

20 

34 

9 

ai 

10 

25 

53 

68 

109 

69 

6:< 

9.  E. 

38 

45 

19 

13 

15 

10 

5 

7 

18 

20 

43 

23 

HI 

106 

47 

32 

E. 

15 

13 

9 

5 

0 

3 

5 

7 

1 

6 

8 

1 

15 

28 

14 

15 

N.E. 

1 

4 

13 

15 

4 

6 

5 

14 

4 

11 

2 

3 

17 

8 

33 

95 

Calm. 

3 

0 

8 

4 

7 

9 

3 

3 

5 

1 

2 

4 

8 

6 

13 

15 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

N. 

5 

9 

9 

4 

8 

6 

2 

11 

14 

4 

1 

3 

19 

17 

31 

19 

• 

N.W. 

7 

8 

17 

17 

87 

86 

11 

10 

12 

13 

4 

10 

39 

85 

61 

47 

w.. 

5 

4 

6 

17 

13 

16 

16 

5 

9 

1 

3 

7 

13 

16 

35 

37 

&W. 

19 

9 

8 

25 

13 

16 

17 

80 

8 

6 

11 

17 

25 

45 

45 

53 

S. 

13 

16 

4 

4 

8 

5 

6 

0 

5 

5 

17 

13 

27 

42 

16 

11 

Davenport,  Iowa  . . . .  < 

S.E. 

7 

33 

9 

8 

10 

1 

3 

3 

7 

6 

17 

7 

30 

36 

87 

7 

B. 

17 

13 

19 

7 

8 

4 

4 

7 

16 

80 

19 

10 

55 

40 

38 

15 

• 

N.E. 

13 

6 

9 

2 

6 

11 

7 

12 

15 

88 

13 

11 

56 

30 

17 

30 

Calm. 

7 

6 

9 

9 

5 

8 

37 

16 

7 

7 

8 

13 

22 

25 

83 

5L 

I 

Blank. 
N.W. 

0 

•  •  •  ■ 

0 

•  ■  •  • 

0 

•  •  •  • 

0 

0 

•  ■  •  • 

0 

0 

•  •  •  • 

0 

•  •  « 

0 

15 
13 

0 

0 

0 

3 
5 

0 

30 
38 

_0 

0 

0 

13 
17 

3 

8 

•  ■  a  ■ 

•   • 

-  «  •  * 

W. 

aw. 

a 

as. 

B. 

3 

9 

81 

19 

3 

9 
S 
9 
80 
3 

0 
12 
26 
34 

9 

0 

7 

34 

32 

3 

12 
26 
56 
73 
15 

•  *  •  • 

... 

.  •-. 

•  ■  «  ■ 

•  •  * 

DeoisoD,  Tex < 

•  V  •  • 

•  •  •  • 



•  * 

•  • 

«  «  • 

•  •  »  • 

•  «  •  « 

•  •  •  • 

•  •  •  • 

•  •  «  • 

•  •  • 

•  *  • 

N.E. 

•  «  ■  ■ 

... 

^  •• 

•  «  •  • 

•  •  •  • 

•  •  a  • 

9 

14 

1 

7 

24 

■  V  •  • 

«  •  • 

•  a  « 

Calm. 
Blank. 

1 
0 

15 

1 
0 

11 

0 
0 

9 

0 
0 

14 

2 
0 

35 

«  «  •  • 

... 

1 

I 

8 

15 

11 

9 

11 

13 

13 

12 

37 

31 

37 

N.W. 

B 

7 

8 

16 

13 

5 

6 

3 

19 

9 

11 

11 

39 

26 

37 

14 

W. 

7 

9 

7 

7 

4 

6 

6 

2 

14 

8 

8 

10 

24 

26 

18 

14 

aw. 

3 

4 

5 

3 

6 

3 

6 

1 

5 

10 

8 

5 

23 

12 

13 

10 

Penver^Colo 

a 

39 

&■> 

34 

31 

36 

43 

42 

37 

80 

34 

27 

17 

71 

91 

91 

121 

as. 

U 

4 

3 

4 

8 

4 

0 

7 

2 

10 

3 

6 

15 

21 

15 

11 

K 

6 

4 

4 

5 

4 

3 

3 

4 

6 

8 

6 

4 

20 

14 

13 

8 

K.E. 

9 

5 

19 

11 

7 

13 

8 

7 

8 

8 

6 

7 

22 

14 

37 

28 

Calm. 

9 

10 

9 

8 

1 

6 

10 

11 

4 

8 

15 

16 

27 

35 

18 

27 

. 

Blank. 

0 
4 

0 
5 

0 
13 

0 

0 

0 

0 

0 
15 

0 

9 

0 

4 

0 

8 

0 
2 

0 
21 

0 
11 

0 
89 

0 

. 

6 

11 

7 

3 

24 

N.W. 

6 

11 

14 

14 

10 

16 

5 

9 

16 

4 

6 

5 

26 

28 

38 

30 

W. 

9 

3 

14 

18 

17 

23 

25 

15 

12 

7 

8 

12 

87 

23 

49 

63 

• 

aw. 

33 

34 

8 

26 

18 

80 

34 

25 

80 

9 

26 

31 

55 

88 

52 

79 

Detroit,  Mich • 

s. 

4 

13 

9 

10 

10 

5 

8 

1 

3 

5 

2 

9 

10 

26 

23 

14 

as. 

4 

11 

3 

3 

7 

3 

1 

2 

4 

4 

6 

3 

14 

18 

11 

6 

£. 

13 

13 

33 

15 

7 

0 

1 

7 

9 

32 

16 

15 

47 

40 

44 

8 

N.B. 

31 

10 

15 

1 

6 

11 

9 

9 

15 

va 

17 

11 

61 

42 

22 

29 

Calm. 

0 

4 

I 

1 

4 

8 

8 

1 

5 

6 

4 

2 

15 

6 

6 

17 

Blank. 

N. 

0 
5 

0 

0 

0 
16 

0 
37 

0 
34 

0 
16 

0 
20 

0 
17 

0 
39 

15 

0 

0 

0 
96 

0 
66 

0 

9 

13 

12 

61 

60 

N.W. 

0 

3 

7 

7 

16 

18 

20 

6 

9 

7 

1 

5 

17 

8 

30 

44 

W. 

5 

3 

0 

9 

7 

11 

16 

8 

7 

0 

1 

3 

8 

11 

16 

"35 

aw. 

3 

1 

3 

18 

8 

10 

13 

11 

14 

6 

10 

10 

32 

13 

39 

34 

Dodge  City,  Kans  . . .  < 

a 
as. 

18 

36 

33 
34 

19 
17 

22 

7 

9 
4 

10 
4 

11 

4 

10 
10 

16 

8 

14 

8 

40 
90 

16 
15 

70 
36 

67 
65 

50 
88 

31 
18 

E. 

33 

16 

13 

8 

0 

5 

0 

4 

2 

9 

1 

16 

12 

64 

14 

9 

N.E. 

4 

4 

15 

7 

5 

9 

13 

14 

17 

15 

5 

12 

37 

20 

27 

36 

Calm. 

1 

0 

4 

5 

4 

3 

0 

1 

3 

0 

0 

1 

3 

2 

13 

3 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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Statement  ahaunng  Juno  many  times  the  wind  was  observed  Hawing^  ^.-^ontinaed. 


i 

4 

^ 

1 

• 

I 

i 

f: 

■ 

fi3 

• 

a 

«• 

StaUoo. 

Wind. 

t 

0 
< 

3 

1 

1 

s 

1 

6 

8 

s 

1 

6 

el 

1 

8 

• 

§ 

< 

1 

«' 

s 

1 

18 

9 

a 

a 

S 

1 

a 

1 

c 

N. 

6 

0 

5 

10 

3 

IS 

Id 

IS 

99 

N.W. 

11 

13 

25 

13 

35 

37 

13 

13 

20 

10 

5 

so 

35 

44 

63 

58 

W. 

6 

6 

3 

83 

17 

11 

13 

4 

10 

3 

3 

13 

16 

35 

41 

38 

aw. 

8 

6 

8 

32 

10 

7 

8 

10 

7 

3 

IS 

13 

39 

87 

34 

35 

Dubuque,  Iow» 

s. 

S.B. 

21 

9 

18 
30 

11 

9 

9 
14 

16 
13 

6 
3 

7 
3 

0 

4 

4 
9 

15 
18 

23 
29 

14 

7 

43 

50 

53 

46 

36 
35 

13 
9 

E. 

10 

S 

11 

3 

0 

3 

0 

1 

8 

11 

5 

6 

34 

18 

13 

3 

N.E. 

10 

5 

11 

3 

0 

5 

1 

8 

14 

33 

13 

5 

48 

30 

13 

14 

Calm. 

14 

a 

13 

10 

4 

35 

43 

37 

16 

4 

1 

0 

31 

85 

87 

104 

Blank. 

N. 

0 
3 

0 
5 

0 
7 

0 

4 

0 
13 

0 

0 

0 
4 

0 

8 

0 

7 

0 

0 

0 

0 

0 

0 

r 

5 

15 

4 

4 

19 

13 

94 

34 

S.W. 

15 

IS 

18 

13 

27 

27 

8 

7 

16 

8 

3 

14 

36 

41 

58 

49 

• 

w. 

5 

9 

8 

14 

8 

6 

86 

11 

11 

7 

1 

10 

19 

84 

30 

43 

s.  w. 

14 

14 

15 

37 

11 

29 

19 

80 

23 

11 

5 

13 

38 

41 

M 

68 

Dafaithf  Minn 

s. 

S.£. 

0 

L 

1 
0 

3 

1 

1 
0 

5 

4 

0 
0 

0 
0 

1 

1 

0 
0 

0 
0 

0 
8 

3 
0 

0 
8 

3 

1 

9 
5 

1 
1 

E. 

8 

1 

1 

10 

7 

1 

1 

0 

3 

1 

13 

5 

17 

9 

18 

9 

K.E. 

33 

41 

88 

18 

4 

2 

5 

81 

23 

43 

53 

3H 

119 

lis 

50 

98 

Calm. 

SO 

10 

V 

6 

11 

23 

19 

19 

10 

13 

13 

4 

36 

34 

86 

61 

( 

Blank. 

N. 

0 
4 

0 

0 

0 
0 

0 
SI 

0 
10 

0 

0 

0 
11 

0 

0 

0 

0 

0 
14 

0 

0 

f 

3 

9 

8  i  IS 

16 

80 

7 

47 

30 

30 

N.W. 

14 

IS 

14 

38 

23 

87 

21  ;  34 

15 

13 

11 

11 

39 

40 

65 

79 

W. 

4 

13 

8 

18 

8 

84 

36 

18 

11 

.9 

5 

8 

18 

35 

34 

69 

s.  w. 

13 

18 

7 

17 

3 

11 

14 

13 

10 

7 

11 

13 

28 

.TR 

37 

37 

EMtport,Me 

s. 

S.E. 

39 
5 

30 

1 

17 

1 

15 
3 

4 
6 

3 
8 

7 
1 

9 
1 

15 
3 

10 
5 

15 
8 

37 
8 

40 
10 

99 
8 

36 
9 

19 

4 

B. 

3 

1 

10 

7 

6 

5 

3 

1 

11 

13 

3 

4 

37 

7 

33 

9 

K.E. 

3 

0 

13 

3 

18 

7 

7 

6 

10 

15 

13 

8 

38 

5 

33 

90 

Calm. 

16 

18 

12 

4 

1 

4 

6 

7 

7 

9 

13 

6 

89 

40 

17 

17 

Blank. 

0 

4 

0 
10 

U 

0 

0 
6 

0 

4 

0 

1 

0 

0 

4 

0 

0 

0 

0 

0 

0 

0 

5 

8 

4 

6 

9 

14 

23 

13 

9 

N.W. 

13 

8 

13 

17 

11 

14 

5 

7 

6 

8 

15 

5 

39 

86 

41 

96 

W. 

28 

13 

9 

11 

10 

18 

13 

13 

18 

9 

13 

7 

39 

48 

30 

43 

S.  W. 

13 

4 

6 

31 

16 

SO 

38 

88 

23 

13 

14 

80 

48 

.37 

43 

76 

Bri«,Pa \ 

S. 
S.E. 

14 
5 

S4 

18 

16 
17 

80 
13 

SO 
14 

18 

8 

96 
18 

7 
5 

16 
5 

9 
7 

10 

4 

20 

7 

35 
16 

58 
SO 

56 
44 

51 

96 

E. 

5 

5 

8 

3 

5 

6 

1 

0 

3 

7 

5 

5 

15 

13 

16 

7 

X.E. 

5 

4 

13 

4 

7 

4 

5 

10 

14 

93 

33 

13 

59 

31 

34 

19 

Calm. 

6 

7 

3 

3 

1 

1 

3 

10 

5 

13 

4 

5 

31 

18 

6 

14 

■ 

Blank. 

N. 

0 
SO 

0 
9 

0 

0 

0 
17 

0 
13 

0 
13 

0 
37 

0 

0 

0 

0 

0 
90 

0 

0 

0 

* 

S6 

9 

24 

36 

30 

18 

47 

53 

59 

N.W. 

4 

5 

13 

15 

18 

37 

18 

7 

14 

7 

1 

7 

S3 

16 

45 

59 

W. 

10 

8 

13 

19 

10 

83 

10 

1 

11 

9 

1 

7 

14 

35 

41 

33 

S.  W. 

8 

11 

7 

18 

14 

14. 

30 

13 

10 

1 

3 

6 

14 

35 

39 

46 

B«ualM.Mich , 

8. 
S.E. 

30 
5 

45 
3 

15 
4 

11 
9 

6 
IS 

6 

1 

S3 
3 

31 

1 

16 
5 

34 
9 

39 

7 

34 
5 

79 
31 

109 
13 

39 
95 

50 

4 

E. 

8 

1 

3 

6 

3 

I 

0 

1 

4 

1 

4 

3 

9 

5 

19 

9 

N.B. 

7 

8 

8 

5 

7 

8 

3 

5 

6 

9 

4 

6 

19 

15 

90 

10 

Calm. 

7 

10 

3 

1 

3 

8 

4 

9 

3 

1 

4 

5 

8 

83 

7 

91 

• 

Blank. 

N. 

0 
0 

0 
1 

0 
9 

0 

0 

0 

0 

0 
17 

0 
15 

0 

0 

0 

0 

0 
7 

0 
43 

0 

' 

9 

S5 

18 

17 

31 

3 

6 

39 

59 

N.W. 

4 

1 

7 

7 

14 

16 

13 

19 

18 

7 

9 

3 

34 

8 

98 

.47 

W. 

a 

3 

13 

1 

-2 

5 

6 

7 

3 

7 

2 

0 

11 

7 

15 

18 

S.W. 

6 

1 

4 

8 

5 

4 

5 

6 

1 

8 

3 

6 

5 

13 

17 

15 

FortOibaon,Iud.T--< 

s. 

S.B. 

15 
S3 

6 
34 

6 
SI 

15 
27 

10 
30 

6 
16 

80 
16 

11 

8 

23 
27 

15 
31 

31 

37 
25 

68 
81 

58 
88 

31 
68 

37 
49 

E. 

33 

30 

S3 

19 

10 

14 

8 

10 

4 

10 

13 

13 

87 

75 

59 

33 

N.E. 

6 

17 

6 

5 

0 

7 

4 

3 

8 

4 

0 

0 

6 

33 

11 

13 

Calm. 

1 

1 

3 

3 

4 

7 

3 

4 

8 

3 

0 

1 

5 

3 

8 

14 

■ 

Blank. 

N. 
N.W. 

W. 
S.  W. 

s. 

S.B. 
E. 

N.E. 
Calm. 
Blank. 

0 

0 

0 

31 

16 

8 

0 

3 

35 

15 

6 

3 

0 

0 

0 

0 

0 

35 

18 

3 

3 

30 

4 

4 

13 
0 

0 

0 

0 

0 

0 

0 

3 
49 
1 
3 
3 
99 
1 
0 
3 
0 

0 

(1 

0 

0 

f 

14 
13 

4 

8 

81 

35 

1 
1 
9 
0 

11 

14 
4 
3 
6 

43 
2 

11 
0 
0 

0 

46 

■  4 

3 
0 
8 

4 

4 

85 

0 

3 
34 

4 
3 
1 

80 
0 
3 

11 
0 

3 
39 
0 
0 
4 
30 
7 
9 
1 
0 

4 

37 
3 
3 
3 

83 
6 
7 
5 
0 

1 
15 

4 
1 
8 
59 
9 
1 
3 
0 

8 

91 

7 

4 

15 

111 

15 

17 

8 

0 

37 

76 

9 

7 

30 

106 

4 
IS 

5 

0 

•  ■  •  • 

•  •  «  • 

3 

115 

90 

7 

Fori  Solly,  Dak 

4 

57 

a 

n 

48 

0 

1 
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Statement  showing  how  numy  Hmes  the  wind  was  observed  hlawing^  j-c, — Continaed. 


• 

u 

h 

i: 

I^ 

• 

§ 

4i 

.S 

• 

s> 

1 

•« 

►» 

1 
21 

B 

g 

18 

d 

• 

&UUon. 

Wind. 

3 

m 

& 

< 
6 

1 

14 

1 
13 

s 

s 

u 
m 
S 

1 

30 

• 

1 

11 

p. 

< 

13 

• 

9 

• 

o 

a 

0 

9 

a 

■n 

a 

CO 

33 

a 

a 

0 

52 

B 

S. 

25 

23 

74 

N.W. 

8 

4 

12 

3 

6 

11 

7 

7 

7 

10 

4 

1 

21 

13 

21 

25 

W. 

6 

4 

1 

0 

1 

3 

3 

4 

7 

3 

1 

0 

11 

10 

2 

10 

8.  W. 

12 

8 

3 

6 

6 

4 

1 

2 

6 

8 

3 

1 

17 

21 

15 

7 

Oalyeaton,  Tex 

8. 
8.E. 

20 
33 

26 

28 

17 
16 

13 
35 

6 
16 

8 
6 

6 
15 

4 

8 

19 
32 

9 
31 

8 
50 

36 
34 

36 
113 

82 
95 

36 

67 

18 
29 

IE. 

7 

7 

9 

7 

14 

22 

23 

20 

9 

12 

13 

4  !  31 

18 

30 

65 

N.E. 

3 

6 

16 

13 

16 

16 

5 

17 

2 

4 

4 

4 

10 

13 

45 

38 

Calm. 

1 

4 

2 

3 

0 

0 

3 

1 

0 

0 

1 

1 

1 

6 

5 

4 

Blank. 

0 

0 

0 
8 

0 
5 

0 
7 

0 
14 

0 
10 

0 
10 

0 
9 

0 
5 

0 
8 

0 
2 

0 
23 

0 
10 

0 
20 

0 

5 

3 

34 

N.W. 

80 

12 

20 

19 

13 

14 

10 

14 

19 

10 

16 

9 

45 

41 

52 

38 

W. 

10 

15 

7 

18 

12 

16 

13 

12 

17 

11 

7 

90 

35 

45 

37 

41 

• 

8.  W. 

iM» 

14 

5 

16 

8 

12 

21 

12 

8 

6 

7 

16 

23 

50 

29 

45 

Grand  Haxeii,  Mich.  • 

8. 
S.S. 

9 
6 

19 
10 

8 
5 

7 
10 

7 
16 

4 
9 

9 
16 

17 
0 

4 

8 

6 
5 

20 
6 

21 
3 

30 
19 

49 
19 

22 
31 

30 
25 

E. 

9 

9 

25 

12 

9 

13 

5 

7 

11 

32 

11 

5  54 

23 

46 

25 

N.E. 

8 

5 

9 

5 

15 

9 

8 

11 

14 

8 

10 

5 

32 

18 

29 

28 

Calm. 

6 

6 

3 

1 

3 

2 

1 

1 

3 

5 

8 

9 

16 

21 

7 

4 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0   0 

0 

N. 

9 

6 

12 

4 

5 

8 

0 

6 

14 

9 

9 

3 

32 

18 

21 

14 

KW. 

8 

13 

15 

10 

17 

15 

15 

21 

18 

4 

15 

10 

37 

31 

42 

51 

W. 

7 

6 

17 

12 

16 

16 

12 

8 

13 

6 

2 

9 

21 

22 

45 

36 

S.W. 

19 

7 

8 

19 

7 

18 

17 

14 

6 

9 

5 

Id 

20 

44 

34 

49 

IndlaDapolis,  Ind < 

a 

8.E. 

12 
10 

13 
19 

8 
G 

17 
12 

11 
14 

11 
6 

14 
17 

4 

5 

9 

18 

6 
12 

8 
20 

90 
14 

23 

50 

45 
43 

36 
32 

29 

88 

E. 

5 

8 

7 

1 

0 

3 

S 

2 

4 

15 

11 

1 

30 

14 

8 

7 

N.E. 

9 

12 

11 

1 

6 

6 

4 

15 

8 

22 

10 

5 

40 

26 

18 

35 

Calm. 

14 

9 

6 

17 

14 

10 

12 

9 

3 

7 

13 

10 

23 

33 

37 

31 

. 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

N. 

0 

0 

12 

11 

29 

34 

37 

15 

10 

11 

7 

10 

28 

10 

92 

86 

N.W. 

U 

0 

4 

3 

3 

2 

5 

9 

5 

11 

1 

1 

17 

1 

10 

16 

W. 

1 

1 

0 

2 

4 

3 

1 

0 

4 

2 

1 

0 

7 

« 

6 

4 

S.W. 

i 

6 

0 

1 

1 

3 

1 

1 

3 

2 

0 

0 

5 

10 

9 

5 

Indianola,  Tex 

8. 

40 

27 

15 

•29 

14 

6 

10 

1 

23 

13 

17 

39 

53 

106 

58 

17 

8.E. 

33 

37 

30 

22 

11 

2 

4 

10 

30 

26 

42 

88 

98 

96 

63 

16 

E 

8 

13 

12 

11 

11 

15 

28 

28 

9 

17 

21 

5 

47 

26 

34 

71 

N.E. 

3 

5 

16 

12 

13 

20 

5 

18 

8 

8 

4 

5 

20 

13 

41 

43 

Calm. 

4 

4 

1 

2 

4 

8 

2 

2 

1 

0 

0 

2 

1 

12 

7 

12 

■ 

BUnk. 

N. 

0 
5 

0 
2 

0 

4 

0 
27 

0 
9 

0 
11 

0 
7 

0 

10 

0 

1 

0 

1 

0 
5 

0 
0 

0 

7 

0 

7 

0 

0 

• 

40 

28 

N.W. 

1 

1 

5 

20 

16 

25 

11 

19 

11 

15 

10 

1 

36 

3 

41 

55 

W. 

1 

2 

3 

6 

14 

4 

4 

6 

16 

6 

7 

7 

29 

10 

93 

14 

8.W. 

14 

18 

27 

4 

16 

12 

15 

8 

13 

15 

5 

18 

33  50 

47 

35 

JaokaoiiTille,  71a 

8. 
8.B. 

23 
24 

6 

7 

8 
14 

1 
2 

6 
2 

4 
3 

12 
5 

2 
5 

9 
13 

13 

21 

10 
3 

12 
13 

32  41 
37  44 

15 

18 

18 
13 

B. 

9 

90 

3 

0 

3 

4 

2 

2 

a 

6  12 

22 

26  j  51 

6 

8 

N.E. 

13 

31 

18 

25 

13 

24 

14 

18 

18 

8 

39 

9 

65  53 

56 

56 

Calm. 

3 

6 

8 

8 

11 

6 

23 

14 

4 

5 

2 

8 

11 

17 

37 

43 

■ 

Blank. 

N. 

0 

8 

0 
13 

0 
21 

0 
12 

0 
9 

0 
24 

0 

8 

0 
24 

0 
22 

0 
14 

0 
5 

0 
13 

0 

0 

0 
49 

0 

f 

41 

34 

56 

N.W. 

5 

4 

15 

16 

89 

24 

19 

10 

13 

10 

5 

9 

28 

18 

60 

53 

W. 

9 

4 

5 

14 

8 

13 

18 

12 

8 

3 

7 

13 

18 

26 

97 

43 

8.W. 

14 

5 

5 

19 

7 

11 

17 

13 

6 

4 

9 

18 

19 

37 

31 

41 

Keokok,  loira 

8. 
&E. 

10 
12 

24 

18 

13 
17 

12 
12 

13 
13 

5 
1 

10 
6 

4 
1 

9 
10 

5 

14 

15 
23 

11 
10 

29 
47 

45 

40 

38 
42 

19 
8 

E. 

17 

14 

3 

3 

3 

2 

5 

9 

6 

17 

19 

5 

44 

36 

9 

16 

N.E. 

9 

9 

2 

2 

1 

8 

7 

8 

14 

23 

9 

6 

46 

26 

5 

93 

Calm. 

9 

2 

9 

3 

7 

5 

3 

3 

3 

0 

I 

3 

4 

14 

19 

11 

I 

Blank. 
N. 

0 
2 

0 
5 

0 
1 

0 

0 

0 
"IT 

0 

0 
39 

0 
6 

0 
9 

0 
15 

0 

1 

0 
30 

0 

8 

0 
94 

0 

* 

6 

17 

59 

N.W. 

0 

to 

5 

6 

4 

0 

3 

4 

15 

5 

10 

0 

30 

10 

15 

7 

W. 

1 

4 

1 

1 

0 

0 

2 

0 

6 

10 

5 

0 

21 

5 

9 

9 

8.W. 

2 

4 

7 

6 

1 

4 

0 

5 

3 

4 

1 

5 

8 

11 

14 

9 

Key  West,  Fla 

8. 
&E. 

8 
35 

3 
20 

9 
23 

2 
21 

0 

11 

3 

16 

0 
18 

1 

8 

1 
8 

3 
15 

5 
16 

14 
27 

9 
39 

25 
82 

11 
55 

4 
49 

B. 

33 

40 

19 

25 

6 

3 

9 

3 

11 

23 

21 

28 

55 

101 

SO 

15 

N.E. 

4 

3 

22 

26 

50 

51 

57 

23 

43 

16 

15 

9 

74 

16 

98 

131 

Calm. 

8 

4 

3 

0 

I 

0 

0 

1 

0 

4 

5 

6 

9 

18 

4 

1 

1 

Blank. 

0 

0 

0   0 

0 

0 

0 

0 

0 

1 

0 

0 

1 

0 

0 

0 
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Statement  showing  how  many  tijnes  the  wind  toas  observed  blowing ,  fc, — Con  tinned. 


StfttJon. 

Wind. 

6 

1 

9 

3 

i 

a 

1 

7 

1 

10 

i 
i 

90 

1 

10 

• 

F 

a 
93 

• 

20 

• 

90 

« 

P. 

<; 

13 

1 

19 

6 

g 

7 

o 

i 

52 

6 
s 
s 

eg 

• 

a 
B 

< 

1 

.3 

N. 

16 

37 

53 

N.W. 

1 

3 

12 

16 

15 

29 

7 

6 

14 

1 

3 

0 

Id 

4 

43 

49 

W. 

17 

14 

11 

11 

13 

16 

17 

13 

9 

8 

6 

9 

16 

40 

35 

46 

8.W. 

33 

17 

10 

9 

12 

17 

22 

13 

19 

14 

15 

24 

41 

74 

31 

52 

s. 

9 

10 

7 

1 

2 

1 

1 

9 

13 

9 

6 

14 

28 

26 

10 

4 

KittyhAwktN.C < 

aE. 

10 

11 

11 

4 

4 

2 

3 

2 

19 

7 

4 

7 

23 

28 

19 

7 

B. 

10 

15 

13 

13 

3 

1 

1 

2 

5 

6 

10 

10 

21 

35 

29 

4 

N.E. 

10 

14 

16 

26 

17 

16 

16 

24 

15 

28 

29 

19 

72 

43 

59 

56 

Calm. 

4 

6 

3 

3 

4 

1 

3 

2 

0 

4 

1 

0 

5 

10 

10 

6 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

K. 

7 

10 

5 

7 

10 

17 

11 

18 

12 

90 

35 

7 

57 

24 

22 

46 

N.W. 

5 

11 

15 

14 

13 

11 

12 

13 

18 

9 

10 

13 

37 

29 

42 

36 

W. 

4 

3 

3 

5 

3 

3 

2 

5 

7 

1 

7 

8 

15 

15 

11 

10 

S.W. 

S6 

15 

15 

18 

11 

12 

9 

6 

6 

6 

8 

12 

20 

5:1 

44 

27 

& 

7 

10 

13 

14 

15 

26 

14 

19 

91 

24 

16 

20 

61 

37 

42 

59 

AnoxYille,  Tenn < 

S.E. 

2 

5 

8 

4 

7 

9 

3 

1 

10 

13 

7 

12 

30 

19 

19 

13 

E. 

3 

5 

0 

7 

1 

9 

3 

I 

4 

2 

4 

1 

10 

9 

8 

6 

N.E. 

fiO 

21 

6 

7 

9 

2 

4 

7 

6 

12 

8 

8 

26 

49 

22 

13 

C«lm. 

19 

13 

25 

17 

21 

11 

35 

14 

9 

3 

8 

9 

20 

41 

63 

60 

I 

Blank. 

N. 

0 

0 

0 

0 

0 

0 
26 

0 
14 

0 
19 

0 
21 

0 
19 

0 
12 

0 
16 

0 
52 

0 
44 

0 
46 

0 

' 

15 

13 

21 

9 

16 

59 

N.W. 

9 

9 

10 

14 

18 

IL 

3 

7 

12 

9 

3 

12 

24 

30 

42 

21 

W. 

4 

4 

5 

13 

10 

17 

13 

10 

13 

4 

4 

14 

21 

23 

28 

40 

S.W. 

11 

3 

3 

15 

2 

6 

19 

12 

9 

4 

11 

12 

24 

96 

20 

37 

LftCiosM.'WiB 

8. 

3« 

49 

27 

28 

40 

16 

32 

27 

22 

21 

40 

20 

83 

105 

95 

75 

S.E. 

6 

9 

4 

6 

0 

1 

7 

2 

7 

6 

11 

5 

24 

20 

10 

10 

E. 

1 

9 

5 

1 

1 

3 

0 

0 

0 

7 

3 

2 

10 

5 

7 

3 

N.E. 

6 

2 

10 

4 

2 

1 

0 

5 

7 

20 

6 

S 

33 

11 

16 

6 

Calm. 

5 

9 

a 

3 

1 

12 

5 

2 

2 

0 

3 

6 

5 

13 

9 

19 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

N. 

6 

5 

11 

9 

u 

1« 

20 

29 

29 

24 

2 

13 

55 

24 

31 

64 

N.W. 

3 

3 

1^ 

13 

31 

29 

17 

12 

7 

11 

6 

12 

24 

18 

62 

58 

W. 

& 

0 

2 

6 

2 

1 

3 

7 

3 

0 

1 

2 

4 

4 

10 

11 

aw. 

6 

3 

1 

6 

3 

4 

6 

7 

2 

1 

3 

7 

6 

16 

10 

17 

L«ftyeawoTth,  Kans. .  < 

a 
aE. 

31 
10 

28 
16 

26 
8 

91 
7 

20 
11 

16 
3 

37 
3 

13 
7 

25 
12 

12 
15 

30 
26 

21 
17 

67 
53 

80 
43 

67 
26 

66 
13 

E. 

4 

6 

3 

1 

I 

1 

1 

3 

9 

7 

10 

7 

26 

17 

5 

5 

N.E. 

5 

4 

2 

2 

1 

7 

2 

3 

5 

14 

7 

4 

26 

13 

5 

19 

Calm. 

96 

98 

19 

28 

10 

17 

4 

3 

1 

6 

8 

7 

IS 

61 

57 

94 

■ 

Blank. 

N. 

0 
15 

0 
14 

0 
11 

0 
10 

0 

8 

0 

0 

0 
14 

0 
11 

0 

0 
14 

0 

7 

0 

0 

0 
29 

0 

' 

6 

6 

34 

36 

98 

N.W. 

4 

7 

14 

8 

10 

11 

4 

15 

15 

2 

4 

7 

21 

18 

32 

30 

W. 

5 

2 

16 

12 

23 

95 

15 

11 

13 

9 

8 

14 

30 

21 

51 

SI 

aw. 

12 

9 

11 

16 

13 

18 

18 

10 

10 

7 

5 

22 

22 

43 

40 

46 

LoiiitTme,Ky i 

a 
aE. 

24 
S 

19 
11 

17 

4 

27 

9 

18 
5 

15 
5 

21 
11 

15 
1 

18 
10 

13 

8 

20 
5 

24 
2 

51 
23 

67 
15 

69 
18 

51 
17 

E. 

3 

1 

2 

0 

2 

1 

3 

1 

4 

14 

15 

9 

Xi 

13 

4 

5 

N.E. 

11 

13 

4 

2 

10 

6 

2 

13 

8 

25 

22 

5 

55 

29 

16 

91 

Calm. 

17 

17 

11 

9 

1 

4 

13 

4 

4 

3 

0 

0 

7 

34 

91 

91 

[ 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

' 

N. 

7 

6 

8 

3 

3 

2 

0 

7 

3 

3 

6 

4 

12 

17 

14 

9 

N.W. 

10 

5 

13 

10 

12 

17 

15 

10 

92 

10 

18 

10 

.'SO 

25 

35 

49 

W. 

11 

13 

16 

9 

16 

19 

10 

16 

14 

3 

7 

17 

24 

41 

41 

45 

aw. 

11 

5 

8 

17 

11 

12 

14 

11 

12 

10 

10 

8 

32 

24 

M 

37 

LynehhoTg,  V* 

a 
a£. 

SO 
0 

9 

7 

8 
5 

6 
6 

5 
0 

8 
3 

8 
1 

2 

6 

16 
5 

11 
5 

13 

4 

19 
5 

40 
14 

48 
12 

19 
11 

18 
10 

E. 

5 

6 

5 

4 

5 

6 

6 

1 

2 

3 

9 

4 

14 

15 

14 

13 

N.E. 

8 

21 

16 

7 

8 

9 

8 

5 

9 

Xi 

9 

12 

51 

41 

31 

92 

Calm. 

91 

21 

11 

31 

30 

17 

31 

26 

10 

12 

17 

11 

39 

53 

79 

74 

I 

Blank. 

N. 

N.W. 

W. 

aw. 
a 

8.E. 
E. 

N.E. 
Calm. 
Blank. 

0 

5 

19 

21 

27 

14 

3 

0 

0 

4 

0 

0 

11 

17 

14 

15 

18 

5 

2 

11 

0 

0 

0 

12 

11 

7 

18 

17 

6 

5 

12 

2 

0 

0 

I 

20 

19 

30 

11 

7 

1 

3 

1 

0 

0 

0 

0 

2 

6 

21 

97 

9 

6 

0 

3 

19 

0 

0 

2 

5 

25 

25 

11 

3 

9 

3 

8 

0 

0 

12 

U 

25 

18 

14 

4 

1 

5 

3 

0 

0 

6 
17 

7 

8 

7 
24' 

6 
13 

2 

0 

0 

0 

0 

0 

0 

21 
44 

40 
64 
37 
16 

9 
31 
11 

0 

0 

8 

13 

14 

16 

9 

3 

3 

16 

8 

0 

5 

15 

23 

24 

4 

5 

0 

5 

12 

0 

9 

96 

69 

76 

Malone,K.T 

94 

14 

9 

11 

39 

0 

314 
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Statement  showing  haw  many  times  the  wind  ira«  observed  hloudngf  4'0» — ContiDaed. 


Station. 

Wind. 

4 

1S 

4 

1 

4 

1 

5 

1 
§ 

4 

S 

o 

w 

Q 

1 

1 

2 

1 

14 

• 

1 

8 

* 

t 

< 
10 

1 

11 

• 

« 
a 

0 

• 

n 
& 

29 

i: 

1 

8 

i 

0 
< 

13 

■ 

a 

' 

N. 

17 

N.W. 

15 

9 

15 

8 

21 

15 

14 

24 

19 

30 

29 

14 

78 

38 

44 

53 

W. 

10 

15 

28 

27 

18 

37 

36 

15 

27 

7 

6 

9 

40 

34 

73 

ra 

s.  w. 

8 

12 

1 

13 

11 

14 

14 

7 

7 

4 

4 

5 

15 

25 

35 

35 

Marquette,  Mich —  , 

s. 

11 

18 

7 

12 

9 

9 

18 

8 

8 

2 

11 

8 

21 

37 

28 

35 

S.E. 

6 

13 

11 

19 

10 

2 

7 

8 

9 

16 

7 

7 

32 

26 

40 

17 

E. 

14 

8 

9 

3 

7 

0 

1 

1 

2 

5 

10 

6 

17 

28 

19 

2 

N.  E. 

7 

9 

9 

2 

5 

0 

1 

6 

12 

10 

10 

9 

32 

18 

16 

7 

Calm. 

18 

12 

6 

4 

5 

15 

0 

1 

1 

6 

5 

10 

12 

40 

15 

16 

■ 

Blank. 

N. 

0 
13 

0 

7 

0 

18 

0 

TT 

0 
9 

0 
10 

0 
12 

0 
16 

0 
8 

0 

7 

0 
9 

22 
0 

0 
17 

22 

20 

0 

0 

' 

38 

40 

N.W. 

12 

7 

19 

10 

20 

12 

11 

15 

13 

16 

10 

6 

39 

25 

49 

38 

W. 

•1 

5 

8 

5 

10 

15 

3 

5 

7 

5 

7 

5 

19 

14 

23 

23 

S.  W. 

sa 

8 

10 

11 

9 

13 

7 

8 

12 

13 

10 

29 

W5 

57 

30 

28 

Hemphie,'  Tenn ^ 

s. 

17 

13 

7 

14 

11 

9 

23 

8 

17 

9 

11 

17 

37 

47 

32 

40 

S.B. 

11 

13 

0 

6 

5 

1 

8 

1 

U 

14 

29 

8 

54 

32 

11 

10 

B. 

3 

8 

2 

1 

6 

1 

2 

1 

1 

5 

i 

5 

8 

16 

9 

4 

N.  E. 

7 

17 

6 

8 

9 

17 

10 

17 

20 

11 

16 

8 

47 

32 

23 

44 

Calm. 

6 

15 

20 

27 

11 

15 

17 

11 

4 

10 

6 

12 

20 

33 

58 

43 

Blank. 

0 

8 

0 
6 

0 
5 

0 
3 

0 
6 

0 
11 

0 
4 

0 
14 

0 

18 

0 

13 

0 
7 

0 
3 

0 

38 

0 
17 

0 

0 

■ 

14 

29 

N.W. 

3 

7 

21 

22 

28 

28 

19 

10 

16 

U 

0 

8 

27 

17 

71 

57 

W. 

17 

9 

6 

22 

19 

29 

35 

16 

11 

5 

5 

12 

21 

38 

47 

80 

S.  W. 

13 

16 

8 

19 

12 

14 

26 

14 

15 

4 

4 

17 

23 

45 

39 

54 

Milwank6c,Wi8.... 

s. 

6 

8 

2 

1 

7 

1 

0 

4 

2 

6 

3 

5 

11 

19 

10 

5 

S.E. 

21 

28 

16 

16 

8 

1 

3 

4 

7 

16 

22 

17 

45 

66 

40 

8 

£. 

10 

7 

9 

6 

0 

3 

1 

3 

8 

5 

16 

15 

29 

32 

IS 

7 

N.  B. 

16 

8 

19 

4 

10 

3 

4 

12 

13 

30 

26 

13 

69 

37 

33 

19 

Calm. 

1 

4 

4 

0 

0 

3 

1 

7 

3 

0 

0 

0 

3 

5 

4 

11 

Blank. 

0 
3 

0 
13 

0 
27 

0 
31 

0 
36 

0 
47 

0 

0 

0 

0 

0 

0 
13 

0 
62 

0 
29 

94 

0 

35 

SO 

23 

20' 

19 

132 

N.W. 

9 

9 

4 

4 

8 

9 

12 

1 

11 

9 

6 

2 

26 

20 

16 

22 

W. 

8 

5 

1 

1 

3 

3 

1 

3 

1 

4 

0 

3 

5 

16 

5 

6 

s.  w. 

5 

8 

8 

2 

4 

1 

1 

1 

7 

4 

2 

12 

13 

25 

14 

3 

Mobile,  Ala 

8. 
S.B. 

40 
16 

82 
15 

24 
5 

32 
4 

16 
5 

10 
0 

31 
3 

15 
3 

27 

15 

25 
18 

38 
15 

41 
10 

90 
48 

113 
41 

T2 
14 

56 

6 

E. 

8 

6 

0 

4 

2 

5 

3 

1 

1 

4 

6 

6 

11 

20 

6 

9 

N.  E. 

I 

4 

17 

10 

6 

15 

1 

4 

2 

2 

5 

3 

9 

8 

33 

30 

Calm. 

3 

1 

4 

5 

10 

3 

6 

7 

6 

4 

2 

0 

12 

4 

19 

16 

Blank. 

N. 

0 

7 

0 

0 

0 

0 

0 
17 

0 
11 

0 

20 

0 
10 

0 

10 

0 
10 

0 

0 

0 

28 

0 

0 

• 

• 

12 

19 

15 

12 

9 

30 

46 

48 

N.W. 

7 

12 

22 

16 

28 

20 

21 

13 

20 

14 

12 

10 

46 

29 

66 

54 

W. 

12 

10 

7 

4 

11 

10 

11 

10 

11 

7 

6 

12 

24 

34 

22 

31 

S.  W. 

14 

5 

5 

3 

7 

6 

6 

8 

7 

12 

6 

16 

25 

35 

IS 

20 

Montgomery, Ala ... 

s. 

15 

11 

11 

15 

9 

12 

15 

2 

14 

15 

5 

21 

34 

47 

35 

29 

1 

&E. 

12 

19 

4 

9 

9 

5 

9 

2 

12 

16 

21 

8 

49 

39 

22 

14 

E. 

13 

13 

4 

8 

4 

8 

4 

6 

9 

9 

19 

8 

37 

34 

16 

18 

y.  E. 

8 

5 

9 

13 

2 

8 

5 

10 

4 

3 

7 

4 

14 

17 

24 

23 

Calm. 

5 

6 

9 

10 

8 

7 

11 

13 

6 

4 

7 

2 

17 

13 

27 

31 

■ 

Blank. 

0 
11 

0 

0 

0 
5 

0 

7 

0 
3 

0 
6 

0 
21 

0 
14 

0 

0 

0 

0 

0 
23 

0 

87 

0 

i 

10 

15 

17 

12 

2 

43 

30 

N.W. 

4 

6 

6 

7 

9 

7 

4 

2 

12 

6 

10 

2 

29 

12 

22 

13 

W. 

2 

9 

7 

12 

16 

13 

14 

12 

12 

8 

14 

14 

34 

25 

35 

39 

S.  W. 

19 

11 

22 

32 

19 

43 

27 

18 

29 

12 

16 

22 

50 

52 

73 

»8 

Morgaatown,  W.Ya. 

S. 

90 

6 

10 

15 

14 

8 

12 

8 

9 

7 

1 

19 

17 

45 

39 

28 

S.E. 

7 

5 

8 

4 

6 

1 

0 

1 

9 

1 

1 

2 

11 

14 

18 

2 

E. 

3 

6 

6 

1 

5 

6 

0 

3 

4 

11 

13 

3 

28 

12 

12 

9 

N.  B. 

6 

7 

7 

0 

4 

4 

4 

3 

2 

6 

5 

0 

13 

13 

11 

11 

Calm. 

21 

33 

9 

17 

10 

8 

26 

16 

9 

2< 

31 

26 

52 

80 

36 

50 

• 

Blank. 

N. 

0 
8 

0 

4 

0 
3 

0 
5 

0 
9 

0 
4 

0 
4 

0 

7 

0 
3 

0 

0 

0 

0 

0 
17 

0 

0 

r 

20 

12 

5 

35 

17 

15 

» 

N.W. 

69 

63 

44 

T2 

40 

62 

76 

69 

56 

20 

59 

50 

135 

182 

156 

207 

W. 

4 

3 

5 

10 

9 

6 

7 

0 

10 

3 

1 

19 

14 

26 

24 

13 

Monnt  Waahiogton, 
N.H. 

S.  W. 

S. 

5 

0 

3 
0 

7 
1 

3 
3 

4 
0 

5 

0 

2 

1 

0 
0 

5 
4 

6 
5 

1 
0 

2 
3 

12 
9 

10 
3 

14 

4 

7 

1 

S.E. 

0 

10 

9 

0 

11 

2 

0 

0 

6 

10 

0 

2 

16 

12 

20 

9 

E. 

0 

2 

8 

0 

8 

4 

0 

1 

4 

6 

0 

3 

10 

5 

16 

5 

N.  E. 

5 

7 

8 

0 

3 

6 

2 

5 

4 

12 

19 

1 

35 

13 

11 

13 

Calm. 

2 

1 

5 

0 

6 

4 

1 

2 

1 

8 

1 

5 

10 

8 

11 

7 

• 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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Statement  showing  how  many  times  the  wind  waa  observed  blowing^  ^a — Continaed. 


Station. 

Wind. 

4 

1 

10 

1 

1 
10 

1 

10 

• 

1 

1 

4 

• 

i 

6 

1 

7 

1 

& 

13 

• 

9 

7 

• 

15 

« 
7 

• 

t 

QD 
31 

1 
a 

d 

OD 

21 

d 

a 

d 
< 

1 

N. 

24 

36 

N.W. 

5 

11 

30 

12 

84 

12 

15 

22 

95 

18 

12 

11 

49 

27 

56 

49 

W. 

13 

5 

11 

11 

15 

15 

4 

6 

6 

9 

6 

13 

31 

31 

37 

35 

S.  W. 

13 

3 

4 

0 

6 

6 

4 

6 

5 

5 

8 

18 

13 

27 

19 

16 

NuhTille,  Tenn ] 

8. 

11 

5 

5 

11 

9 

8 

10 

3 

16 

12 

5 

19 

33 

35 

25 

31 

S.E. 

U 

11 

a 

11 

9 

5 

7 

7 

14 

14 

30 

11 

48 

33 

23 

19 

E. 

8 

15 

4 

3 

4 

3 

1 

4 

3 

7 

7 

6 

17 

29 

11 

8 

N.  B. 

11 

4 

3 

5 

5 

3 

3 

11 

7 

10 

9 

3 

36 

18 

13 

16 

Calm. 

18 

29 

31 

21 

14 

35 

43 

12 

8 

14 

17 

8 

39 

.•» 

66 

90 

b 

Blank. 

N. 

0 
15 

0 
12 

0 
13 

0 
10 

0 
34 

0 
34 

0 
14 

0 

0 

0 
12 

0 

18 

0 
13 

0 
44 

0 
40 

0 
47 

0 

f 

17 

14 

.'» 

N.W. 

12 

13 

10 

83 

81 

35 

17 

23 

18 

11 

15 

5 

44 

30 

.54 

65 

W. 

5 

8 

11 

16 

5 

12 

7 

4 

7 

1 

4 

5 

12 

12 

32 

.  33 

s.  w. 

27 

10 

11 

21 

4 

13 

30 

16 

15 

1 

33 

23 

39 

59 

36 

49 

s. 

19 

85 

15 

7 

5 

2 

5 

4 

6 

14 

13 

38 

32 

72 

27 

11 

New  Hftven,  Conn . .  i 

8.B. 

2 

8 

4 

6 

1 

0 

0 

0 

3 

13 

4 

5 

20 

15 

11 

0 

S. 

1 

4 

5 

2 

3 

0 

0 

0 

7 

3 

3 

3 

13 

8 

9 

0 

K  E. 

» 

11 

21 

2 

84 

14 

15 

7 

81 

30 

R 

7 

59 

27 

47 

36 

Calm. 

3 

8 

0 

6 

4 

3 

15 

13 

2 

5 

6 

3 

13 

13 

10. 

31 

' 

Blank. 

0 
10 

0 
11 

0 
20 

6 

0 
19 

0 
14 

0 
13 

0 
13 

0 
IT 

0 
19 

0 
14 

0 
5 

0 
47 

0 
86 

0 

0 

>• 

45 

39 

N.W. 

12 

17 

12 

19 

19 

31 

23 

35 

20 

15 

15 

7 

50 

36 

50 

79 

W. 

18 

9 

16 

24 

7 

21 

81 

10 

12 

6 

11 

5 

29 

33 

47 

53 

S.  W. 

31 

9 

8 

19 

5 

6 

13 

14 

16 

4 

19 

38 

.39 

58 

32 

33 

s. 

12 

14 

9 

0 

I 

2 

8 

3 

4 

4 

3 

7 

10 

33 

10 

7 

New  London,  Conn..  { 

S.B. 

3 

7 

7 

4 

2 

1 

1 

3 

8 

12 

11 

21 

31 

.31 

13 

5 

E. 

3 

9 

4 

2 

3 

2 

3 

1 

4 

12 

4 

3 

20 

14 

9 

6 

N.  E. 

1 

5 

12 

2 

14 

8 

5 

4 

8 

18 

6 

4 

26 

10 

28 

17 

Calm. 

14 

13 

2 

17 

80 

8 

13 

13 

7 

6 

11 

10 

24 

36 

39 

38 

Blank. 

0 
6 

0 

7 

0 
22 

0 
18 

0 
83 

0 

28 

0 
85 

0 
31 

0 

0 

0 
13 

0 
3 

0 
39 

0 
16 

0 
62 

0 

15 

13 

84 

N.W. 

6 

3 

12 

8 

16 

15 

7 

8 

8 

11 

4 

5 

93 

14 

36 

30 

W. 

13 

9 

8 

4 

1 

2 

3 

7 

6 

7 

7 

10 

20 

33 

13 

13 

S.  W. 

6 

9 

9 

8 

4 

3 

5 

4 

11 

7 

7 

19 

35 

34 

15 

88 

s. 

9 

U 

6 

10 

7 

4 

13 

1 

16 

13 

5 

21 

34 

41 

23 

18 

llewOrleM«,La....  ^ 

S.K. 

32 

30 

10 

85 

9 

2 

11 

5 

31 

37 

34 

18 

73 

80 

44 

18 

E. 

5 

13 

5 

9 

7 

11 

10 

8 

7 

9 

38 

8 

44 

36 

21 

39 

N.  B. 

7 

7 

12 

12 

15 

19 

14 

14 

5 

3 

6 

6 

14 

20 

39 

47 

Calm. 

9 

4 

6 

5 

9 

9 

5 

6 

4 

1 

0 

0 

5 

13 

80 

SO 

. 

Blank. 

0 

0 

0 

0 
4 

0 
87 

0 
19 

0 
10 

0 
4 

0 
10 

0 

31 

0 
10 

0 
2 

0 
41 

0 
17 

0 
47 

0 

f 

8 

7 

33 

N.W. 

7 

7 

5 

14 

15 

24 

8 

37 

17 

14 

12 

6 

43 

20 

34 

59 

W. 

8 

8 

9 

27 

15 

22 

31 

12 

13 

5 

7 

6 

25 

22 

51 

65 

s.  w. 

37 

20 

17 

87 

6 

17 

33 

26 

13 

7 

35 

34 

54 

91 

50 

66 

s. 

11 

13 

9 

5 

3 

3 

5 

3 

5 

6 

3 

15 

14 

39 

17 

10 

Newport,  B.  I \ 

S.B. 

6 

13 

13 

3 

3 

4 

3 

1 

14 

11 

10 

9 

35 

28 

18 

8 

B. 

3 

4 

3 

5 

3 

1 

4 

0 

9 

10 

5 

8 

24 

15 

11 

5 

N.  E. 

3 

7 

13 

2 

IH 

3 

5 

5 

7 

15 

6 

8 

28 

12 

33 

13 

Calm. 

10 

14 

5 

6 

1 

1 

4 

6 

6 

1 

5 

8 

12 

32 

12 

11 

, 

BUnk. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

r 

K. 

1 

5 

4 

8 

11 

6 

8 

7 

8 

5 

4 

1 

17 

7 

23 

31 

N.W. 

38 

19 

18 

86 

83 

38 

36 

35 

24 

83 

31 

12 

77 

53 

67 

99 

W. 

11 

5 

8 

SO 

16 

19 

85 

10 

16 

8 

15 

13 

39 

29 

44 

54 

S.W. 

30 

15 

13 

16 

9 

7 

11 

16 

11 

4 

14 

21 

29 

56 

J» 

34 

New  York,  N.Y....  i 

s. 

S.B. 

IB 
6 

12 
13 

5 
11 

7 
8 

4 

3 

1 
0 

3 
3 

8 

0 

8 
7 

4 

18 

13 
5 

19 
12 

85 
84 

47 
31 

16 
15 

5 
3 

E. 

3 

7 

4 

0 

6 

3 

1 

5 

4 

9 

3 

3 

15 

13 

10 

8 

N.E. 

14 

17 

85 

11 

16 

11 

11 

7 

15 

36 

9 

9 

50 

40 

53 

29 

Calm. 

0 

0 

2 

3 

3 

9 

6 

3 

0 

0 

0 

0 

0 

0 

8 

17 

' 

BUuk. 

0 
7 

0 
8 

0 
11 

0 
35 

0 
84 

0 
17 

0 
13 

0 
17 

0 

0 

0 
19 

0 

8 

0 
40 

0 
18 

0 
60 

0 

r 

13 

8 

47 

N.W. 

8 

5 

7 

6 

9 

31 

8 

13 

15 

5 

6 

1 

26 

14 

83 

41 

W. 

3 

3 

8 

8 

5 

6 

7 

4 

4 

4 

4 

4 

13 

10 

IS 

17 

s-vr. 

88 

15 

11 

19 

14 

18 

18 

17 

11 

15 

80 

81 

46 

64 

44 

53 

Norfolk,  Ya i 

s. 

19 

17 

11 

8 

11 

7 

11 

3 

18 

16 

8 

35 

36 

61 

30 

31 

S.B. 

12 

24 

12 

6 

3 

8 

7 

7 

11 

7 

16 

10 

34 

46 

31 

16 

E. 

7 

9 

9 

7 

1 

3 

8 

5 

10 

8 

9 

8 

27 

24 

17 

15 

N.E. 

9 

14 

30 

14 

18 

19 

80 

17 

9 

86 

16 

13 

51 

.35 

53 

56 

Calm. 

0 

3 

1 

6 

5 

1 

1 

3 

8 

1 

1 

1 

4 

4 

13 

4 

I 'Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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REPORT   OF  THE   CHIEF    SIGNAL-OFFICER. 


Statement  showing  how  many  times  the  wind  was  observed  blowing,  (f-c — Contioaed. 


Station. 


North  Platte,  Kebr. 


Omaha,  Xebr 


Oawego,  N.T * 


Pembina,  Dak * 


Philadelphia,  Pa. 


Pike's  Peak,  Colo....' 


Pittsbargh,  Pa 


Wind. 

i 

it 

a 
u 

9 
< 

i 

I 

1 

8 

1 
1 

N. 

9 

4 

11 

11 

16 

N.W. 

5 

4 

13 

IS 

98 

W. 

4 

9 

8 

94 

94 

S.W. 

0 

4 

1 

1 

6 

s. 

17 

11 

5 

7 

1 

S.E. 

34 

40 

90 

10 

4 

E. 

16 

15 

19 

6 

9 

N.E. 

14 

9 

10 

14 

9 

Calm. 

4 

4 

10 

5 

7 

Blank. 

0 

0 

0 

0 

0 

K. 

11 

19 

90 

11 

13 

N.W. 

8 

4 

19 

19 

30 

W. 

9 

0 

0 

8 

9 

S.W. 

5 

9 

3 

7 

0 

s. 

28 

34 

11 

16 

93 

S.B. 

16 

93 

10 

8 

6 

E. 

9 

9 

8 

0 

0 

N.B. 

6 

9 

3 

0 

0 

Calm. 

e 

14 

16 

39 

16 

Blank. 

0 

0 

0 

0 

0 

N. 

1 

8 

8 

9 

6 

N.W. 

u 

17 

19 

15 

14 

W. 

Sd 

18 

14 

90 

12 

S.W. 

"Zi 

3 

9 

17 

6 

s. 

8 

13 

8 

19 

8 

S.E. 

15 

91 

93 

93 

25 

B. 

0 

4 

6 

0 

6 

N.E. 

2 

3 

4 

3 

10 

Calm. 

5 

6 

6 

1 

3 

Blank. 

0 

0 

0 

0 

0 

N. 

3 

9 

11 

14 

92 

N.W. 

17 

14 

94 

92 

26 

W. 

9 

8 

19 

10 

3 

S.W. 

5 

1 

4 

7 

9 

S. 

S4 

17 

18 

17 

16 

S.E. 

13 

93 

5 

13 

5 

E. 

9 

9 

7 

3 

1 

N.E. 

3 

0 

6 

9 

9 

Calm. 

17 

19 

3 

5 

13 

Blank. 

N. 

0 
14 

0 

0 

0 
14 

0 
92 

5 

12 

N.W. 

16 

13 

19 

19 

16 

W. 

91 

17 

13 

92 

19 

S.W. 

18 

8 

10 

14 

6 

s. 

9 

10 

4 

9 

5 

S.E. 

3 

6 

4 

1 

1 

E. 

15 

91 

99 

17 

17 

N.E. 

3 

8 

6 

4 

11 

Calm. 

1 

5 

0 

0 

0 

Blank. 

N. 

0 
9 

0 
3 

0 
9 

0 

0 

4 

9 

N.W. 

14 

4 

11 

97 

97 

W. 

19 

34 

44 

94 

33 

S.W. 

96 

37 

17 

93 

7 

s. 

3 

4 

3 

0 

0 

S.E. 

1 

9 

1 

1 

0 

E. 

4 

1 

0 

4 

1 

N.E. 

16 

8 

4 

8 

11 

Calm. 

1 

0 

1 

9 

9 

Blank. 

0 

0 

0 

0 

0 

N. 

6 

11 

7 

13 

5 

N.W. 

13 

18 

93 

16 

17 

W. 

19 

8 

8 

90 

91 

aw. 

96 

U 

11 

19 

It 

s. 

13 

11 

3 

6 

10 

S.E. 

1 

8 

7 

3 

6 

E. 

8 

9 

12 

7 

8 

N.E. 

8 

11 

15 

3 

7 

Calm. 

6 

6 

4 

6 

:i 

Blank. 

0 

0 

0 

0 

0, 

a 


9 

18 

39 

5 

9 

5 

4 

11 

7 

0 


19 

92 
7 
8 

10 
5 
6 
5 

11 
0 


3 

97 

7 

13 

10 

96 

3 

2 

9 

0 


9 
19 
19 

0 
96 
13 

1 

3 
10 

0 


91 

94 

16 

4 

1 

1 

90 

3 

0 

0 


18 
37 
93 
4 
0 
0 
0 
8 
3 
0 


a 

s 

•-a 


5 
17 
59 
3 
3 
9 
9 
5 
4 
0 


19 

15 

7 

14 

24 

5 

9 

0 

7 

0 


6 
19 


13 
8 

30 
3 
0 
8 
0 


0 

31 

14 

9 

99 
7 
0 
0 
10 
0 


17 

16 

95 

5 

1 

9 

17 

9 

1 

0 


15 
15 
97 

99 
0 
0 
0 
3 
4 
0 


7 

1 
5 

15 

15 

3) 

95 

17 

18 

5 

9 

9 

5 

10 

11 

7 

4 

0 

1 

0 

0 

5 

19 

96 

3 

5 

8 

16 

6 

3 

0 

94 
15 
4 
9 
J8 
4 
9 
3 
5 
0 


9 
13 


6  15 


10 
10 
15 
0 
4 
8 
0 


8 

16 

7 

9 

98 

6 

1 

0 

16 

0 


94 

17 

90 

3 

0 

1 

11 

8 

0 

0 


10 

7 

13 

18 

10 

4 

4 

16 

9 

0 


16 
95 
It 
9 
3 
1 
7 
8 
4 
0 


• 

.a 

< 

• 

« 

19 

0 

9 

14 

13 

95 

19 

8 

3 

0 

7 

6 

10 

4 

6 

4 

33 

96 

90 

90 

11 

13 

7 

0 

5 

1 

0 
32 

0 

0 

2(j 

9 

13 

17 

3 

9 

1 

6 

7 

1 

3 

16 

8 

92 

14 

20 

27 

3 

4 

18 

5 

10 

4 

1 

1 

1 

0 

U 

0 

8 

10 

18 

17 

18 

17 

19 

25 

31 

15 

9 

12 

5 

3 

4 

96 

90 

5 

9 

5 

0 

4 

4 

3 

4 

3 

3 

C 

0 
14 

0 
19 

16 

94 

93 

11 

92 

9 

9 

0 

0 

5 

10 

15 

90 

13 

6 

30 

2 

9 

6 

1 

8 

5 

R 

11 

9 

0 

0 

0 
93 

91 

13 

17 

9 

11 

6 

9 

90 

19 

7 

19 

9 

3 

3 

9 

6 

3 

90 

30 

13 

6 

13 

8 

0 

0 

0 

0 

0 

0 

9 

15 

6 

99 

19 

10 

36 

13 

99 

15 

31 

39 

9 

5 

3 

0 

5 

9 

1 

1 

1 

0 

7 

1 

1 

1 

9 

0 

0 

0 

11 

13 

18 

97 

99 

94 

17 

9 

15 

10 

•5 

7 

7 

4 

9 

5 

8 

4 

11 

18 

11 

4 

9 

8 

1 

9 

4 

0 

0 

0 

4$ 

a 


15 

10 

14 

9 

18 

10 

12 

7 

2 

0 


20 
9 

14 
3 

15 

19 
4 
3 
3 
0 


6 

11 

95 

8 

16 

14 

1 

8 

1 

0 


9 

93 

8 

5 

6 

99 

3 

9 

12 

0 


6 

7 

24 

95 

6 

4 

13 

4 

1 

0 


3 

14 

92 

46 

9 

0 

0 

9 

1 

0 


5 

9 

18 

96 

12 

4 

4 

8 

4 

0 


a 

GO 


19 
36 
45 
10 
20 
43 
66 
31 
6 
0 


69 
33 
9 
11 
46 
61 
25 
19 


36 
52 
68 
99 
19 
51 

7 
11 
10 

0 


42 
58 
96 

5 
45 
51 
17 
14 
18 

0 


57 

37 

35 

38 

8 

11 

63 

27 

0 

0 


30 

51 

78 

85 

10 

7 

3 

6 

4 

0 


49 
73 
41 
22 
13 
17 
40 
91 
7 
0 


9 

B 
B 

9 


98 
19 
90 
6 
46 
74 


10 
0 


43 
91 
16 
10 
77 
58 
15 
11 


3  ;  25 
0   0 


15 

32 

75 

109 

9 

3 

5 

96 

9 

0 


92 
40 
38 
63 
36 
13 
21 
27 
16 
0 


B 

E 

0 
0 


38 
56 
56 
8 
13 
34 


9 

a 

5 


43  •  9«l 
30  ,  96 


15 
39 
71 
34 
37 
50 

5 
13 
19 

0 


;3i 

•  54 

!« 

'  11 

47 

56 
7 
5 

48 
0 


95 
36 
69 
51 
18 
13 
49 
15 
7 
0 


92 
0 


19 
47 
110 
11 
10 
15 
22 
22 
14 
0 


44 

68 

10 

10 

52 

94 

8 

3 

54 

0 

16 
41 
46 
32 
28 
71 
19 
17 
10 
0 


47 
72 
25 
13 
51 
93 
11 
10 
21 
0 


62 
» 
16 
31 
52 
14 
10 

8 
93 

0 

18 

59 

98 

36 

98 

71 

6 

6 

18 

0 

17 

66 

33 

11 

76 

26 

2 

3 

36 

0 


48 

47 

47 

30 

11 

6 

63 

31 

0 

0 


93 

65 
101 

47 
3 
9 
5 

S3 
5 
0 


35 
56 

51 
41 
19 
16 
97 
35 
13 
0 


65 

57 

61 

19 

2 

4 

48 

SO 

1 

0 

43 
59 
63 
51 
10 
4 
4 

27 
9 
0 

98 
55 
66 
44 

17 

8 

26 

19 

5 

0 
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Statement  showing  how  many  Umes  the  wind  was  observed  hlowingt  ^c. — Continaed. 


i 

C 

i: 

• 

• 

Station. 

Wind. 

0 

s 

1 

f 

a 
P 

s 

01 

ST 

a 

a 
1 

■ 

1 

M* 

1 

18 

< 

3 

8 

(S 

^i 

5 

4 

17 

31 

< 
88 

19 

15 

68 

36 

< 
18 

^ 

N. 

1 

3 

86 

N.W. 

4 

6 

18 

14 

13 

19 

7 

10 

9 

3 

1 

3 

13 

13 

45 

36 

W. 

4 

4 

6 

18 

31 

80 

10 

9 

8 

5 

5 

6 

18 

14 

45 

39 

aw. 

17 

10 

10 

84 

15 

33 

19 

14 

11 

6 

9 

8 

86 

35 

49 

55 

Port  HoTon, Mioh  .,.* 

s. 
aE. 

19 
3 

86 
11 

4 
6 

15 
10 

7 
11 

11 
3 

31 

1 

16 
8 

19 
5 

8 
5 

19 

1 

33 
4 

46 

11 

77 
17 

36 
87 

58 
6 

B. 

3 

3 

13 

6 

6 

3 

3 

8 

1 

8 

1 

1 

4 

6 

84 

7 

N.E. 

19 

84 

33 

5 

8 

8 

5 

6 

16 

36 

33 

15 

76 

58 

36 

19 

Calm. 

7 

7 

3 

0 

6 

3 

14 

8 

3 

5 

6 

6 

14 

30 

9 

34 

Blank. 
N. 

0 
3 

0 

0 

0 

8 

0 
19 

0 
30 

0 
13 

0 
4 

0 
13 

0 
15 

0 
iT 

0 
5 

0 
40 

0 
13 

0 
36 

0 

4 

9 

37 

N.W. 

11 

14 

7 

10 

17 

15 

13 

83 

13 

18 

9 

8 

34 

33 

34 

50 

W. 

11 

8 

5 

33 

13 

39 

35 

10 

14 

4 

16 

13 

34 

31 

50 

64 

aw. 

n 

11 

13 

10 

8 

8 

13 

11 

15 

7 

14 

19 

36 

41 

84 

31 

Portland,  Me < 

s. 
as. 

18 
6 

13 
13 

18 
8 

8 
8 

3 
3 

4 
1 

5 
0 

4 

3 

8 
10 

5 
13 

13 

8 

30 

8 

35 

31 

50 
87 

33 
13 

13 

4 

E. 

4 

3 

5 

3 

3 

0 

1 

3 

3 

7 

4 

7 

14 

13 

10 

3 

N.E. 

8 

3 

13 

0 

18 

3 

5 

9 

11 

30 

15 

5 

46 

15 

31 

17 

Calm. 

31 

87 

19 

80 

15 

13 

30 

18 

6 

7 

3 

6 

16 

54 

54 

51 

Blank. 

N. 

0 
30 

0 

0 

0 

0 

7 

0 
30 

0 
16 

0 
13 

0 
13 

0 
35 

0 
33 

0 
39 

0 
59 

0 
90 

0 
41 

0 

31 

16 

18 

58 

N.W. 

6 

7 

11 

9 

7 

15 

9 

11 

4 

14 

14 

31 

33 

34 

37 

35 

W. 

3 

1 

3 

1 

8 

0 

4 

1 

3 

3 

3 

3 

9 

6 

5 

5 

aw. 

1 

4 

3 

0 

8 

13 

6 

4 

13 

8 

6 

6 

36 

11 

20 

83 

Portland,  Oreg 

a 
as. 

87 
0 

11 
0 

15 
3 

33 
1 

88 
9 

11 
13 

19 
14 

33 

8 

84 

8 

16 
3 

80 
8 

16 
3 

60 
13 

54 
3 

75 
13 

59 
35 

E. 

1 

3 

4 

0 

5 

3 

16 

7 

6 

3 

8 

3 

10 

6 

9 

85 

N.E. 

0 

0 

8 

8 

4 

3 

4 

8 

3 

3 

4 

4 

9 

4 

8 

9 

Calm. 

36 

36 

34 

81 

30 

7 

5 

17 

33 

16 

30 

6 

58 

68 

75 

89 

Blank. 

N. 

0 
0 

0 

8 

0 
18 

0 

0 

0 
17 

0 

8 

0 
14 

0 
7 

0 

8 

0 
10 

0 
5 

0 
35 

0 
13 

0 
38 

0 

11 

15 

39 

N.W. 

3 

5 

9 

18 

17 

83 

11 

16 

17 

10 

8 

6 

35 

14 

3ft 

49 

W. 

9 

11 

11 

5 

5 

4 

3 

4 

9 

7 

15 

19 

31 

39 

31 

11 

aw. 

15 

9 

13 

4 

6 

1 

3 

9 

11 

16 

6 

8 

33 

33 

33 

13 

pQQUBafsa ^ 

a 

10 

10. 

3 

7 

5 

13 

17 

5 

8 

13 

7 

7 

38 

37 

15 

34 

a£. 

13 

4 

7 

10 

6 

13 

7 

4i 

10 

11 

A 

3 

37 

19 

83 

83 

E. 

34 

30 

18 

7 

8 

6 

17 

8 

18 

14 

31 

19 

47 

63 

37 

31 

N.E. 

18 

34 

83 

37 

37 

17 

85 

80 

17 

10 

19 

11 

46 

53 

86 

69 

Calm. 

1 

3 

1 

0 

1 

8 

8 

3 

3 

1 

0 

3 

3 

6 

3 

7 

Blank. 

N. 

0 

0 

0 
5 

0 

0 

0 

0 
8 

1 

4 

0 
I 

0 

1 

10 
5 

1 
17 

10 
37 

0 

8 

1 

10 

13 

0 

3 

3 

7 

9 

H 

N.W. 

10 

0 

10 

9 

8 

13 

9 

16 

19 

19 

85 

10 

63 

39 

37 

38 

W. 

35 

15 

33 

39 

:«i 

35 

38 

34 

36 

18 

39 

30 

83 

80 

94 

1(»7 

aw. 

14 

30 

10 

14 

10 

15 

83 

17 

7 

1 

5 

19 

13 

53 

34 

54 

Bochester.  N.  Y    i 

a 

9 

10 

3 

U 

0 

3 

7 

8 

7 

6 

1 

4 

14 

3:1 

83 

U 

S.E. 

7 

6 

13 

15 

13 

11 

8 

3 

13 

8 

3 

4 

84 

17 

41 

38 

E. 

3 

13 

16 

4 

9 

4 

5 

8 

5 

19 

4 

11 

38 

37 

89 

11 

N.E. 

3 

4 

10 

0 

6 

1 

3 

5 

5 

18 

16 

6 

33 

13 

16 

8 

Calm. 

3 

4 

0 

1 

0 

10 

0 

1 

0 

0 

1 

1 

1 

7 

1 

11 

Blank. 

N, 

0 
15 

0 

0 

0 

0 
5 

0 
4 

0 

0 

0 

10 

0 
14 

0 

0 
14 

0 
35 

0 
44 

0 
17 

0 

f 

15 

6 

6 

1 

1 

6 

N.W. 

19 

19 

38 

81 

34 

83 

18 

87 

88 

85 

87 

36 

74 

64 

93 

67 

w. 

7 

5 

3 

4 

7 

15 

3 

81 

6 

3 

9 

3 

18 

15 

14 

39 

aw. 

3 

0 

3 

8 

4 

3 

5 

4 

4 

3 

3 

3 

10 

5 

8 

18 

Salt  Lake  City,  TTtah.. 

8. 

aE. 

5 

17 

10 
31 

6 
15 

10 
13 

7 
5 

5 

7 

10 
36 

4 
9 

30 

5 
13 

6 
15 

3 

17 

19 
48 

17 
55 

83 
33 

19 
58 

E. 

6 

8 

9 

14 

5 

7 

8 

8 

13 

16 

13 

9 

40 

33 

38 

83 

N.E. 

6 

7 

3 

7 

5 

4 

10 

8 

9 

9 

4 

13 

33 

35 

15 

16 

Calm. 

16 

8 

8 

17 

18 

86 

3 

8 

8 

8 

6 

4 

10 

38 

43 

36 

Blank. 

N. 

0 

■ 

13 

0 

7 

0 

0 

0 

7 

0 

0 

0 
9 

0 

7 

0 
5 

0 

0 

0 
14 

0 
38 

0 
30 

0 

15 

8 

10 

11 

3 

8 

30 

N.W. 

13 

86 

31 

83 

83 

84 

18 

33 

16 

81 

9 

31 

46 

60 

75 

64 

W. 

33 

31 

16 

15 

3 

4 

8 

7 

87 

36 

31 

19 

84 

73 

34 

19 

aw. 

5 

18 

10 

8 

6 

8 

3 

8 

10 

11 

33 

13 

44 

36 

84 

7 

San  Diego,  Cal 

a 
as. 

14 
8 

11 
0 

8 
0 

7 
4 

3 
8 

5 
0 

7 
7 

8 
6 

9 
3 

10 
5 

18 
7 

19 
o 

37 
15 

44 
4 

17 
6 

30 
13 

E. 

0 

0 

3 

6 

4 

6 

3 

3 

5 

3 

8 

I 

9 

1 

13 

13 

N.E. 

1 

0 

1 

11 

16 

30 

13 

13 

8 

1 

0 

3 

3 

3 

38 

46 

Calm. 

13 

10 

7 

13 

38 

88 

33 

14 

14 

9 

1 

5 

34 

88 

47 

59 

t 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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Statement  showing  how  many  times  the  wind  was  observed  blowing,  ^. — Continaed. 


Stfttion. 

Wind. 

• 

So 

»^ 
P 

4 

4i 

m 
S 

7 

• 

1 

S 

« 

p. 
J§ 

2 

1 
10 

i 
§ 

>> 

14 

1 

1 
15 

<[ 
E 

1 

s 

1 

• 

1 

< 

• 

1 

10 

6 
3 

S 
B 

1 

• 

a 

s 

a 
■** 
s 

< 

1 

t 

N. 

8 

10 

12      9 

31  1  14 

96 

.     33 

N.W. 

8 

9 

18 

18 

17 

23 

18 

31 

27     14 

23 

8 

64  !  2i 

53 

'     72 

TV. 

14 

8 

11 

18 

15 

17 

27 

15 

8 

5 

15 

12 

28 

34 

44 

59 

&W. 

18 

7 

6 

16 

2 

13 

13 

9 

5 

6 

11 

11 

22 

36 

24 

35 

Sandy  Hook,  N.J...  J 

S. 

13 
19 

It 
23 

8 
15 

9 

7 

2 

8 

2 

0 

2 
3 

3 
3 

9 
12 

1 
25 

8 
13 

16 
25 

18 
50 

39 
67 

19 
30 

7 
6 

E. 

S 

8 

6 

0 

0 

1 

0 

4 

5 

8 

0 

5 

13 

15 

6 

5 

N.E. 

15 

12 

21 

10 

28 

16 

14 

7 

13 

18 

11 

6 

42 

33 

SO 

37 

■ 

Calm. 

1 

8 

3 

5 

4 

6 

8 

2 

2 

4 

2 

4 

8 

13 

12 

16 

I 

BUnk. 

N. 

0 
0 

0 
0 

0 
0 

0 

0 

0 

29 

0 
26 

0 
17 

0 

0 

0 
3 

0 
0 

0 
9 

0 
0 

0 

25 

1    » 

3 

22 

5 

1 

72 

N.  W. 

0 

1 

1 

8 

22 

24 

15 

16 

S 

7 

3 

5 

13 

6 

31 

55 

W. 

38 

31 

23 

28 

13 

11 

8 

28 

48 

52 

57 

41 

157 

110 

64 

47 

aw. 

48 

52 

45 

34 

4 

4 

9 

7 

14 

17 

24 

33 

55 

133 

83 

20 

San  Fnnciaco,  Cal . .  < 

s. 

S.B. 

9 
2 

2 

1 

4 
2 

3 
9 

4 

1 

1 
0 

4 
14 

5 
5 

4 
5 

5 
2 

6 
0 

5 
2 

15 

7 

9 
5 

11 
12 

10 

19 

E. 

1 

2 

0 

0 

2 

3 

3 

2 

1 

0 

0 

0 

1 

3 

2 

8 

N.B. 

0 

0 

0 

0 

4 

4 

6 

0 

9 

0 

0 

0 

2 

0 

4 

10 

Calm. 

2 

4 

15 

8 

18 

17 

8 

4 

11 

6 

0 

4 

17 

10 

41 

29 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

r 

N. 

6 

12 

10 

16 

30 

25 

22 

15 

15 

9 

10 

7 

34 

24 

56 

62 

N.W. 

7 

6 

6 

8 

10 

15 

12 

15 

12 

13 

3 

5 

28 

18 

24 

42 

W. 

3 

3 

5 

11 

8 

3 

0 

5 

12 

9 

7 

7 

28 

13 

24 

14 

aw. 

13 

14 

10 

11 

5 

8 

9 

3 

16 

9 

27 

2H 

52 

55 

26 

90 

Santa  F«,K.Mez....< 

s 

&E. 

12 
14 

8 
16 

9 
12 

8 
15 

3 
10 

9 

4 

10 

14 

8 

7 

2 

8 

7 
17 

5 

18 

3 
26 

14 
43 

23 
56 

20 
37 

97 

25 

E. 

26 

15 

20 

17 

5 

17 

12 

17 

14 

18 

16 

13 

48 

54 

42 

46 

N.E. 

10 

10 

10 

5 

14 

7 

7 

8 

9 

3 

5 

1 

17 

21 

29 

29 

Calm. 

3 

9 

8 

2 

5 

5 

1 

9 

1 

5 

2 

0 

8 

12 

15 

12 

Blank. 

N. 

0 

0 

0 
5 

0 
10 

0 
12 

0 
19 

0 
4 

0 
14 

4 
9 

0 
11 

0 
6 

0 
2 

4 
96 

0 
9 

0 
27 

0 

3 

4 

37 

N.W. 

3 

3 

12 

12 

10 

23 

17 

12 

14 

8 

12 

7 

34 

13 

34 

59 

W. 

5 

6 

12 

12 

28 

9 

9 

8 

15 

10 

2 

12 

27 

23 

52 

96 

aw. 

35 

13 

13 

13 

10 

16 

85 

14 

19 

97 

9 

23 

55 

71 

36 

55 

Savannah,  Oa 

a 
as. 

9 

8 

12 
13 

9 
7 

5 
1 

2 

0 

1 
4 

4       1 
13     10 

9 
9 

12 
4 

9 
15 

19 

7 

30 
28 

40 

28 

16 
6 

6 
27 

E. 

3 

1     3 

2 

9 

8 

6 

7       5 

5 

7 

23 

12 

35 

18 

19 

18 

N.E. 

13 

6 

8 

20 

13 

12 

6     20 

5 

7 

12 

2 

24 

21 

41 

38 

Calm. 

14 

33 

22 

8 

7 

3 

6       0 

8 

4 

5 

6 

17 

53 

37 

11 

Blank. 

N. 

0 
14 

0 
8 

0 
13 

3 

"9" 

0 
17 

0 

0 

0 
20 

0 
10 

0 

7 

0 

4 

0 
3 

0 

liT 

0 
25 

3 

0 

17 

U 

39 

48 

N.W. 

4 

3 

7 

5 

17 

11 

9       7 

6 

12 

5 

9 

sa 

9 

29 

97 

W. 

5 

7 

2 

4 

3 

U 

6       8 

5 

10 

5 

0 

20 

12 

9 

fiS 

* 

aw. 

10 

7 

3 

2 

I 

0 

3       3 

3 

6 

0 

.7 

9 

24 

6 

6 

Shreveport,  La ' 

a 

15 

8 

14 

26 

15 

15 

15       8 

31 

14 

24 

39 

60 

62 

55 

38 

aE. 

19 

24 

11 

7 

10 

7 

10       3 

11 

11 

28 

9 

so 

52 

28 

90 

E. 

8 

19 

12 

4 

9 

8 

1       7 

8 

13 

7 

6 

28 

33 

25 

16 

N.B. 

9 

8 

8 

15 

5 

9 

4     11 

4 

4 

2 

1 

10 

18 

28 

94 

Culm. 

9 

9 

20 

21 

13 

15 

34     17 

15 

13 

18 

23 

46 

41 

54 

66 

I 

'Blank. 

N. 

0 

0 

0 
18 

0 
27 

0 
22 

0 
24 

0       0 

0 

0 
14 

0 
21 

0 
6 

0 

0 

0 

0 

> 

9 

7 

13     18 

18 

22 

67 

55 

N.W. 

1 

7 

5 

11 

14 

17 

10     11 

0 

3 

6 

1 

15 

9 

30 

38 

W. 

2 

5 

10 

6 

18 

15 

9     12 

13 

4 

4 

8 

21 

15 

34 

36 

aw. 

49 

21 

25 

16 

10 

15 

26     12 

20 

96 

13 

23 

59 

93 

51 

53 

SmithviIle,K.C < 

s. 

as. 

•13 

4 

20 
11 

9 

8 

1 

7 

5 
2 

-  1 
2 

a      0 

4       2 

10 
3 

13 
6 

14 
7 

23 
5 

37 

16 

56 

90 

15 
17 

4 
8 

E. 

12 

10 

8 

5 

4 

2 

7  1    7 

8 

11 

17 

14 

36 

36 

17 

16 

N.E. 

3 

5 

4 

17 

9 

15 

16  :  19 

8 

11 

8 

3 

27 

11  1  30 

50 

Calm. 

0 

7 

3 

3 

6 

2 

5  1    3 

7 

9 

3 

7 

12 

14 

12 

10 

■ 

Blank. 

N. 

0 

"lo" 

0 
9 

0 

0 

1 

0 
20 

0 
23 

0  1 
12 

0 

0 

0 
Iff" 

0 
16 

0 

0 

0 

0 

0 

f 

11 

18 

11 

61 

30 

35 

46 

N.W. 

13 

7 

10 

19 

16 

21 

13 

21 

22 

14 

16 

8 

52 

98 

45 

55 

W. 

U 

3 

4 

17 

7 

13 

16 

8 

10 

9 

6 

9 

18 

23 

28 

37 

aw. 

16 

12 

3 

10 

2 

7 

2 

3 

7 

S 

6 

6 

16 

34 

15 

12 

Springfield,  Mass. . . .  < 

a 
ax. 

19 

1 

35 
1 

19 

7 

16 

1 

7 
2 

10 
0 

20 
0 

SO 
0 

11 
3 

10 
9 

21 

1 

40 
1 

42 
6 

04 
3 

42 

10 

50 
0 

B. 

6 

3 

3 

1 

2 

0 

0 

0 

0 

8 

0 

0 

8 

9 

6 

0 

N.E. 

6 

2 

15 

4 

13 

3 

0 

5 

10 

16 

11 

4 

37 

19 

39 

8 

Calm. 

11 

16 

15 

24 

21 

16 

30 

16 

12 

6 

16 

11 

36 

38 

60 

62 

• 

Blank. 

0 

5 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 

0 

0 
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Statement  showing  how  many  timee  the  wind  was  observed  blowing ^  ^o. — Continaed. 


SUUon. 

Wind. 

i 

7 

0 
< 

6 

J 
S 

P. 
& 

30 

1 

9 

.a 

g 
1 

17 

i 

32 

c 

at 

S 
C 
« 

15 

• 
0 

.Q 

£ 

1 

• 

S. 

17 

13 

i 

s 
11 

a 

1 

59 

a 

s 

a 
•« 

24 

• 

a 
5 

0 
< 

46 

s 

a 

p 

N.  • 

30 

30 

57 

, 

N.W. 

5 

4 

13 

11 

19 

17 

17 

10 

6 

4 

9 

6 

13 

15 

43 

41 

W. 

8 

8 

3 

10 

3 

8 

10 

4 

5 

10 

5 

6 

20 

22 

15 

29 

S.W. 

17 

10 

16 

39 

19 

14 

16 

13 

5 

7 

3 

10 

15 

37 

64 

42 

SiintLouii^Mo • 

s. 

S.E. 

36 

7 

36 
9 

19 

1 

17 
3 

13 
6 

7 
5 

36 
3 

9 

I 

16 

4 

10 
10 

31 
31) 

34 
14 

47 
34 

96 
30 

49 
10 

42 
9 

E. 

10 

11 

5 

4 

3 

3 

0 

7 

8 

15 

14 

3 

37 

24 

13 

9 

N.E. 

Id 

8 

9 

10 

10 

18 

6 

91 

19 

17 

13 

6 

49 

26 

39 

45 

Calm. 

1 

1 

4 

0 

1 

0 

0 

0 

0 

0 

3 

0 

2 

2 

5 

0 

• 

Blank. 

u 

• 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

1 

0 

0 

0 

K. 

6 

7 

13 

33 

18 

36 

19 

33 

18 

10 

14 

6 

42 

81 

53 

87 

N.  W. 

6 

fi 

10 

13 

16 

13 

7 

4 

11 

11 

9 

6 

31 

18 

:{8 

93 

W. 

3 

10 

15 

3 

7 

3 

4 

8 

5 

5 

8 

10 

18 

33 

34 

15 

S.W. 

7 

5 

13 

3 

8 

5 

6 

0 

3 

13 

4 

9 

19 

31 

34 

11 

SdntVArk'B,F]A....< 

s. 
aE. 

93 

10 

19 
9 

9 
4 

6 
3 

16 
3 

11 
4 

84 

8 

14 
3 

81 

11 

38 
6 

12 
10 

36 
8 

61 
27 

67 
37 

31 

8 

49 
14 

B. 

6 

8 

7 

6 

3 

3 

3 

1 

a 

3 

19 

6 

24 

20 

16 

7 

N.E. 

4 

9 

4 

34 

3 

10 

5 

t3 

0 

3 

10 

3 

12 

15 

31 

88 

Calm. 

37 

SO 

16 

16 

17 

9 

17 

10 

22 

13 

7 

17 

42 

64 

49 

36 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

K. 

13 

3 

15 

3 

4 

8 

7 

18 

7 

18 

9 

10 

3( 

36 

32 

33 

N.W. 

11 

11 

33 

30 

34 

36 

8 

13 

24 

U 

5 

17 

40 

39 

76 

46 

W. 

2 

9 

6 

17 

7 

15 

13 

13 

12 

5 

1 

10 

18 

91 

30 

40 

S.W. 

7 

3 

0 

5 

8 

10 

86 

12 

11 

6 

5 

9 

23 

18 

7 

50 

Stint  Pa«l,MlBii 

s. 

S.E. 

U 
93 

16 

11 
13 

9 
15 

1 

30 

5 
14 

7 

18 

7 
17 

6 
17 

5 
15 

9 
43 

9 
30 

30 
74 

36 
78 

31 
57 

19 
49 

£. 

2 

7 

7 

6 

0 

4 

4 

1 

3 

10 

5 

6 

18 

15 

15 

9 

N.E. 

5 

3 

9 

5 

1 

3 

3 

1 

3 

13 

10 

4 

36 

11 

15 

6 

Calm 

11 

8 

8 

11 

9 

8 

7 

3 

10 

7 

7 

5 

34 

34 

38 

18 

■ 

Blank. 

8 

0 

0 

0 

3 

0 

0 

0 

0 

0 

0 

0 

0 

8 

2 

0 

' 

N. 

9 

5 

9 

4 

13 

7 

10 

7 

10 

93 

14 ; 

3 

47 

16 

26 

94 

N.  W. 

11 

15 

11 

15 

96 

38 

96 

34 

21 

9 

14 

15 

44 

41 

52 

98 

W. 

6 

7 

5 

32 

9 

26 

36 

7 

13 

4 

6 

4 

33 

17 

46 

59 

aw. 

33 

3S 

14 

33 

3 

9 

17 

18 

8 

3 

81 

26 

32 

8:i 

39 

44 

Thatcher's   Uland, 

a 

13 

14 

15 

10 

3 

1 

5 

5 

17 

10 

10 

26 

37 

53 

38 

11 

M«M. 

as. 

7 

10 

6 

3 

6 

3 

3 

1 

7 

9 

7 

4 

23 

31 

15 

5 

£. 

3 

7 

9 

3 

11 

3 

1 

1 

9 

8 

7 

2 

34 

12 

23 

5 

N.E. 

11 

7 

19 

3 

17 

7 

3 

9 

7 

91 

11 

9 

39 

37 

38 

19 

Calm. 

1 

3 

3 

3 

3 

0 

3 

2 

1 

3 

3 

2 

7 

6 

6 

5 

Blank. 

N. 

0 

0 

0 
15 

0 
3 

0 
5 

0 
4 

0 

1 

0 
7 

0 

"T 

0 
5 

0 

8 

0 
3 

0 
19 

0 
16 

0 
22 

0 

r 

5 

8 

19 

N.W. 

8 

5 

11 

5 

6 

11 

3 

6 

6 

0 

5 

1 

U 

14 

22 

20 

W. 

7 

8 

IL 

18 

17 

7 

to 

15 

18 

13 

7 

14 

38 

89 

46 

33 

aw. 

38 

33 

13 

38 

34 

36 

36 

34 

19 

6 

13 

19 

38 

69 

65 

06 

Toled«kOhlo J 

a 
aE. 

7 

1 

U 
5 

5 
3 

18 

1 

11 
3 

6 
5 

Id 
3 

5 
0 

9 

1 

4 
1 

13 
3 

19 

8 

33 

4 

37 
14 

34 

7 

99 

H 

E. 

6 

14 

6 

15 

3 

6 

5 

4 

3 

5 

10 

7 

18 

37 

24 

15 

N.E. 

13 

9 

SI 

0 

10 

8 

6 

12 

17 

46 

30 

9 

93 

30 

31 

96 

Calm. 

19 

11 

5- 

6 

11 

9 

11 

10 

14 

10 

6 

10 

30 

40 

22 

30 

Blank. 

N. 

0 

4 

0 
3 

0 

4 

0 
14 

0 
10 

1 
11 

0 
6 

1 
15 

0 
5 

0 
4 

0 

0 

0 

0 

0 

28 

9 

1 

3 

10 

10 

32 

N.W. 

5 

6 

15 

11 

8 

13 

13 

13 

17 

15 

18 

9 

44 

20 

34 

38 

W. 

4 

1 

11 

12 

18 

5 

8 

8 

9 

7 

4 

9 

90 

14 

41 

91 

aw. 

7 

1 

8 

4 

5 

6 

14 

11 

7 

1 

1 

7 

9 

15 

17 

S 

Tjbee  Island, Oa....- 

s. 
as. 

44 

4 

33 
13 

84 
7 

19 

4 

5 
0 

5 

1 

33 

8 

5 
3 

33 

15 

37 
13 

16 
6 

31 
16 

75 
Xi 

108 
33 

41 
11 

33 
19 

E. 

9 

15 

9 

10 

7 

5 

10 

10 

13 

7 

39 

8 

48 

33 

86 

25 

N.E. 

7 

4 

9 

33 

10 

14 

13 

17 

4 

7 

23 

7 

33 

18 

41 

43 

Calm. 

9 

18 

3 

4 

6 

3 

1 

3 

3 

0 

3 

0 

4 

37 

13 

5 

Blank. 

0 

0 

0 

0 

81 

31 

0 

0 

0 

0 

0 

0 

0 

0 

31 

31 

N. 

10 

8 

21 

13 

17 

18 

15 

11 

13 

9 

8 

5 

30 

33 

50 

44 

N.W. 

6 

4 

5 

5 

13 

8 

3 

7 

3 

9 

7 

1 

18 

11 

32 

18 

W. 

11 

8 

6 

8 

5 

5 

5 

3 

6 

4 

8 

5 

18 

34 

19 

19 

aw. 

11 

3 

3 

6 

10 

11 

13 

6 

13 

6 

6 

33 

34 

35 

18 

90 

VicksVoTg,  Miae 

s. 
aE. 

17 
15 

13 
31 

6 
4 

11 
13 

9 
14 

6 
7 

11 
11 

5 
3 

19 
19 

19 
15 

19 
84 

33 
15 

57 
58 

51 
61 

36 
31 

39 
31 

E. 

4 

0 

3 

3 

3 

10 

8 

8 

5 

12 

8 

5 

35 

9 

7 

90 

N.E. 

7 

3 

9 

11 

13 

15 

10 

15 

8 

5 

6 

4 

19 

14 

33 

40 

Calm. 

12 

35 

35 

35 

10 

13 

34 

87 

9 

11 

7 

11 

27 

48 

70 

64 

Blank. 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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Statement  showing  haw  many  times  the  wind  was  ohaerred  blowing,  ^e. — Continced. 


Station. 

Wind. 

i 

w4 

i 

a 

1 

s 

0 

i 

a 

J 

a 

« 

• 

• 

.a 

-4 

• 

u 
a 

• 

i 

P 
< 

s 

1 

1 

2 

0 

P 

£ 

0 

P. 
< 

1 

• 

>* 

m 

0 

1  ■'    11    4 

a 
2 

p 

* 

N. 

1 

2 

0 

1 

2 

1 

3 

N.W. 

11 

5  1    4 

4 

3 

1 

1 

3 

3 

2 

8 

4  ,  13  '  20 

11 

5 

W. 

11 

14 

12 

14 

10 

6 

3 

2 

5 

12 

10 

16     27     41 

36 

13 

8.  W. 

9 

6 

7 

16 

26 

13 

17 

5 

29 

9 

8 

17     46  !  34 

49 

35 

Yirginia  City,  Mont .  ^ 

S. 
8.E. 

9 
10 

5 
12 

4 
IS 

1 
9 

0 

8 

2 

8 

0 
9 

2 
IS 

0 

8 

2 
15 

0 
17 

5       2 
12  1  40 

19 
34 

5 
32 

4 
32 

£. 

6 

8 

5 

8 

0 

2 

5 

2 

12 

4 

8 

5     24  ;  19 

13 

9 

N.E. 

9 

6 

5 

2 

0 

3 

8 

4 

5 

18 

20 

6     43 

21 

7 

IS 

Calm. 

«7 

ai 

38 

39 

41 

56 

49 

49 

31 

27 

22 

24     80 

84 

118 

154 

Blank. 
N.- 

0 

no 

0  •    0 

0 
11 

0 
20 

0 
16 

0 
13 

0 
14 

0 

• 

17 

0 
13 

0 
11 

0  ,    0 

0 
34 

0 

0 

9 

11 

5 

41 

42 

43 

N.W. 

16 

12 

17 

24 

23 

35 

17 

24 

1 

16 

28 

9 

69 

37 

64 

76 

W. 

8 

10 

7 

6 

6 

5 

9 

9 

5 

5 

7 

13 

25 

19 

23 

S.W. 

14 

7 

9 

13 

7 

7 

13 

5 

6 

4 

5 

12 

15 

43 

29 

25 

8. 

16 

17 

8 

16 

9 

11 

10 

11 

21 

10 

29 

36     60 

09 

33 

32 

Washington,  D.  C  . . .  < 

S.E. 

4 

5 

3 

5 

4 

5 

3 

6 

5 

5 

6 

5     16 

14 

19 

14 

B. 

3 

7 

11 

2 

2 

6 

12 

0 

8 

13 

4 

5  i  25 

15 

15 

18 

N.E. 

7 

ftt 

16 

9 

14 

7 

11 

11 

4 

22 

5 

7 

31 

36 

39 

29 

Calm. 

5 

4 

8 

7 

5 

1 

5 

4 

4 

2 

0 

4 

6 

13 

20 

10 

Blank. 

N. 

0 

4 

0 

0 

0 
13 

0 

0 

0 
13 

0 

0 

0 
14 

0 
10 

0 

0 

0       0 

0 

2  1    9 

15     13 

11 

8 

2  ;  32 

8     37 

37 

N.W. 

0 

4 

6 

14 

15 

26 

11 

16 

16 

4 

17 

•> 

:n 

6 

38 

S3 

w. 

6 

13 

13 

9 

12 

11 

10 

9 

7 

3 

1 

9 

11 

28 

34 

30 

aw. 

.36 

10 

15 

13 

13 

20 

26 

13 

23 

27 

13 

33 

63 

79 

41 

59 

Wilmington, N. C  ...^ 

8. 

18 
6 

20 
13 

8 
12 

4 
5 

9 
3 

2 

1 

4 
7 

2 
5 

11 
12 

15 

7 

8 
16 

13 
16 

34 
.15 

51 
35 

21 
20 

8 
13 

B. 

13 

12 

9 

7 

2 

2 

10 

3 

9 

11 

13 

3 

.%1 

28     18 

15 

N.E. 

8 

12 

11 

23 

17 

15 

10 

23 

2 

8 

12 

9 

22 

29 

51 

48 

Calm. 

2 

7 

4 

5 

4 

3 

2 

2 

5 

1 

3 

3 

9 

12 

13 

7 

k 

Blank. 

N. 

0 
4 

0 
3 

0 

0 
6 

0 
21 

0 
10 

0 
9 

0 

0 

0 
19 

0 

0 

0 

48 

0 
10 

0 

0 

' 

12 

13 

16 

3 

31 

N.W. 

7 

20 

11 

37  1 

27 

58 

42 

30 

21 

16 

17 

11 

54 

38 

75 

130 

W. 

4 

2 

7 

7i 

1 

3 

5 

10 

10 

3 

8 

7 

21 

13 

15 

18 

8.  W. 

41 

12 

18 

23 

9 

8 

15 

15 

9 

7 

25 

32 

41 

85 

50 

38 

Wood's  Holl,  Mass...- 

8. 
S.B. 

14 

7 

SO 
11 

12 
4 

8  ' 
2 

2 
12 

1 

1 

3 
6 

8 

1 

11 
11 

4 
9 

6 
10 

18 
9 

21 

30 

58 
27 

92 
18 

12 

8 

E. 

S 

3 

10 

7  ' 

7 

4 

3 

2 

8 

U 

4 

5 

23 

10 

24 

9 

N.E. 

7 

12 

20 

2 

11 

8 

6 

5 

10 

18 

6 

3 

34 

22 

33 

19 

Calm. 

7 

10 

2 

1 

0 

0 

4 

1 

0 

3 

1 

2 

4 

19 

3 

5 

■ 

Blank. 

N. 

0 

4 

0 
6 

0 
5 

0 

7  ' 

0 

0 

0 

0 

0 
19 

0 

0 

0 

0 

0 

0 

0 

r 

3 

4 

6 

11 

12 

3 

8 

34 

18 

15 

21 

N.W. 

7 

9 

31 

28 

42 

32 

29 

19 

12 

18 

9 

19 

39 

.^^ 

101 

80 

W. 

9 

7 

6 

» 

4 

11 

14 

6 

8 

4 

7 

10 

19 

19 

19 

31 

&W. 

5 

4 

2 

14 

5 

8 

17 

19 

7 

4 

8 

7 

29 

16  1 

91 

44 

rankton,Dak v 

8. 
S.E. 

31 
21 

24 

25 

9     11 
13       9 

3 
14 

3 

10 

9 
7 

9 
8 

2 
17 

2 
19 

8 
34 

8 
2i 

12 
70 

63 
68 

93 

36 

21 
25 

E. 

7 

10 

15 

6 

5 

7 

4 

3 

14 

11 

21 

5 

46 

92  i  26  1 

14 

N.E. 

7 

5 

6 

2 

6 

14 

4 

8 

12 

14 

1 

6 

27 

18 

14 

26 

Calm. 

9 

3 

3 

7 

8 

4 

3 

1 

2 

6 

2 

5 

10 

17 

IB 

8 

1 

Blank. 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

0 
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Papkr  21. 

ExtracU  from  the  Instriictions  to  Ohurver  Sergeants. 

•  »  •  •  •  •  • 

6.  Tbe  regular  observations  from  will  commence  with  the  morniog-obser- 
Tstion  of  ,  and  on  and  after  that  date  seven  observations  will  be  made 
daily,  three  of  which  will  form  tbe  telegraphic  series,  three  the  local,  and  one  the  mid- 
dofi  series. 

7.  The  observations  forming  the  telegraphic  series  will  be  taken  daily  at  a.  m., 

p.  m.,  and  ,    m.  (local  time),  and,  after  the  proper  corrections  have  been 

madei  will  be  written  on  F  ^rm  5,  if  the  station  is  a  telegraphic  one,  and  also  in  the 
Daily  Record  of  Observations  and  the  Record  of  Bnlletins  (where  this  is  authorized). 
At  stations  that  do  not  report  by  telegraph,  Form  5  will  not  be  nsed. 

8.  The  iiisrraments  will  be  read  in  the  following  order : 

1.  Barometer. 

2.  Thermometer. 

3.  Hygrometer. 

4.  Anemometer.  ^ 

5.  Anemoscope. 

6.  Rain-gange. 

9.  The  readings  of  the  different  instruments  must  be  entered  in  the  original  record 
of  observations  us  M)on  as  made,  and  not  copied  in  afterward  from  a  slip  of  paper. 
Observers  will  habitually  carry  this  book  when  making  au  observation,  and  enter  the 
reading  in  pencil,  as  noted  at  the  time.  Thev  will  also  enter  in  this  bi>ak  the  proper 
corrections,  as  indicated  by  the  marginal  references.  Pen  aud  lUk  must  not  be  used 
for  entering  any  observation  or  correction  in  this  record. 

•  «  •  •  •  •  • 

13.  In  addition  to  the  telegraphic  series  of  observations,  three  others,  forming  the 
local  series,  will  be  taken  daily  at  7  a.  m.,  2  p.  m.,  and  9  p.  m.  (local  time),  respect- 
ively. These  observations  will  be  entered  in  the  daily  record  in  the  same  mauuer  as 
the  telegraphic  observations,  but  on  a  separate  sheet. 

•  •  •  •  «  •  • 

15.  The  midday  series  will  consist  of  an  observation  taken  daily  at  12  m.,  Washing- 
ton mean  time,  and  will  be  entered  in  the  daily  record  as  a  separate  series.  When  this 
report  is  called  for  by  telegraph  from  the  central  office,  the  corrected  barometric  read- 
ing, the  direction  of  wind  and  state  of  weather,  aud  the  velocity  of  the  wind  in  miles 
ptrhour  will  be  given;  the  whole  being  sent  in  thC)  same  order  in  which  they  are 
here  named,  and  in  the  regular  cipher- word. 

29.  At  all  stations  ordered  to  make  river-reports,  the  depth  of  water  will  be  observed 
at  tbree  o'clock  (local  time)  each  afternoon,  and  embodied  in  the  regular  p  .  m.  tele- 
graphic report. 

30.  Whenever  any  sudden  or  unusual  change  occurs  in  the  condition  of  the  river,  a 
special  series  of  observation  will  be  reported  in  the  usual  manner  at  the  next  suc- 
ceeding telegraphic  report.  These  special  reports  will  be  continued  tri-daily  (one  at 
each  telegraphic  report)  until  the  river  resumes  its  normal  condition,  when  they  will 

be  discontinued. 

»  •  •  •  •  •  • 

32.  The  observations  for  the  morning  and  midnight  special  river-reports  will  be 
made,  if  practicable,  within  an  hour  of  the  time  of  report. 

Observers  must  exercise  great  care  in  making  and  recording  the  river-observations, 
in  order  that  they  may  be  relied  upon  as  accurate  by  interested  parties. 

33.  The  amtmnt  of  rain-fall  (or  melted  snow)  will  be  measured  aud  reported  at  each 
of  the  three  telegraphic  reports  only. 

MAXIMUM  THERMOMETER. 

This  instrument  will  be  read  daily  at  the  time  of  making  the  11  p.  m.  observation. 

The  minimum  thermometer  will  be  read  at  the  7.35  a.  ni.  and  11  p.  m.  observations. 
At  tbe  7.35  a.  m.  observation,  care  must  be  taken  not  to  disturb  the  index,  which  will 
be  set  at  the  time  of  taking  the  night-observation  only.  The  minimum  temperature 
at  tbe  time  of  making  the  7.35  a.  m.  observation  will  form  a  part  of  the  regular  tele- 
graphic report  from  all  stations. 

34.  At  stations  provided  with  this  thermometer  one  observation  will  be  made  at^ 
three  o'clock  p.  m.  (local  time),  daily,  of  the  temperature  of  the  water  at  the  surface 
and  bottom  of  the  lake,  bay  or  river  upon  which  the  station  is  located. 

Tbe  observer  will  select  some  convenient  spot  on  the  shore  (a  wharf  or  pier  when 
practicable),  where  a  sufficient  depth  of  water  exists  to  give  a  positive  difference  be- 
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tween  the  sarface  and  bottom  temperatares,  and  will  provide  himself  with  enonfi^h 
strong  cord  to  reach  the  bottom  at  the  place  selected.  One  end  of  this  cord  will  be 
secnrely  fastened  to  the  wire  handle  at  the  apper  end  of  the  cylinder  inclosing  the 
thermometer. 

In  making  the  obsc^rvations,  the  observer  will  first  note  the  temperature  of  the  air, 
then  that  of  the  surface-water  by  immersing  the  thermometer  in  the  npper  stratum  of 
water;  and  then,  lowering  th^  cylinder  slowly  to  the  bottom,  will  allow  it  to  rest 
there  long  enongh  to  fill ;  after  which  it  will  be  drawn  qaiclLly  to  the  snrface,  and  the 
temperatare  shown  by  the  thermometer  carefully  noted.  The  water  will  be  poured 
out  of  these  cylinder  after  each  observation,  and  the  thermometer  thoroughly  dried. 

These  observations  will  be  recorded  on  Form  3J. 

WIND- VANE. 

35.  The  observation  of  the  vane  requires  more  care  than  is  usually  given.  In  winds 
considerable  strength  the  vane  is  never  at  rest  or  fixed  in  the  same  direction ;  it 
oscillatts  incessantly,  and  its  oscillations  increase  in  extent  with  certain  winds,  and 
with  the  violence  of  the  wind.  In  such  cases  observers  must  note  the  mean  direction 
between  the  extremes.  When  the  wind  is  too  light  to  move  the  vane,  and  when  it  is 
calm,  no  direction  will  be  recorded.  The  attention  of  obs^^rvers  is  called  to  this  mat- 
ter in  order  to  prevent  them  from  recording  a  direction  of  the  wind  when  it  is  calm. 
The  direction  of  the  wind  will  be  designated  by  the  eight  principal  points  of  the 
compass,  beginning  with  the  north  and  moving  around  by  the  eastward,  and  numbered 
from  one  to  eight  respectively. 

In  reporting  changes  in  the  direction  of  the  win  J,  the  terms  veering  and  hacking  will 
be  used.  The  term  veering  indicates  the  changing  of  the  wind  from  N.  to  E.  to  S.,  and 
so  on,  or  in  the  direction  corresponding  with  the  movements  of  the  hands  of  a  watch ; 
while  hackingf  being  the  reverse  term,  indicates  that  it  changes  from  N.  to  VV.  to  8^ 
and  so  on. 

RAIN-GAUGE. 


71.  The  rain-gauge  will  be  placed,  whenever  practicable,  with  the  top  of  the  funnel- 
shaped  collector  twelve  inches  above  the  surface  of  the  ground,  firmly  fixed  in  a  ver- 
tical po!>ition,  and  protected  from  the  interference  of  unauthorized  persons.  It  will  be 
examined  at  the  time  of  making  each  of  the  three  telegraphic  observations,  the  amount 
of  water  it  contains  carefully  measured  by  means  of  the  graduated  rod  sent  with  each 
gauge,  and  then  emptied  and  returned  to  its  proper  position.  When  a  position  at  the 
level  of  the  ground  cannot  be  found  with  a  sufficiently  clear  exposure,  the  gauge  will 
be  placed  on  the  top  of  the  instrument-room,  or  roof  of  the  building  occupied  by  the 
observer,  who  will  measure  the  height  above  the  ground  and  report  it  to  this  ofiioe. 
The  measuring-rod  is  graduated  in  inches  and  tenths  of  inches,  and  the  proportion 
between  the  cvlinder  and  funnel  is  as  ten  to  one,  so  that  t-en  inches  upion  the  rod 
correspond  with  one  inch  of  actual  rain-fall,  one  inch  on  the  rod  to  one-tenth  of  rain, 
ard  one-tenth  on  the  rod  to  one-hundredth  of  rain.  Snow  will  be  melted,  and  then 
measured  and  reported  in  the  same  manner  as  rain,  but  the  fact  of  its  being  melted 
snow  must  be  noted  under  the  head  of  remarks  in  the  weekly  reports.  Whenever  from 
any  cause  the  snow  cannot  be  melted,  the  depth  will  be  measured  and  ten  inches  of 
snow  reported  as  one  inch  of  rain-fall. 

WATER-GAUGE. 

Care  must  be  taken,  in  making  observations  when  the  water  is  rough,  to  get  the 
mean  of  the  rise  and  fall  of  the  waves.  After  securing  the  gauge,  ^^  some  point  of 
reference,  so  that  in  case  it  should  be  destroyed  another  could  be  put  up  at  the  same 
height.  This  may  be  done  by  marking  on  some  given  point  in  the  vicinity  any  given 
height  of  the  water. 

eUNSBT  OBSERVATIONS. 

The  observer  at  each  station  will  note,  each  day,  at  the  exact  time  of  sunset  (which 
he  will  be  furnished  for  this  purpose),  and  for  a  time  not  to  exceed  thirty  minutes 
after  surset,  the  character  of  the  western  sky  and  of  the  sunset,  and  will  state  this 
character  at  the  time,  in  writing,  as  **  Fair-weather  sunset,"  **  Doubtfiil  sunset,''  or 
"  Foul-weather  sunset."  The  term  "  Fair-weather  sunset "  will  express  such  condi- 
tion of  the  sky,  particularly  the  western,  and  such  character  of  the  sunset  as  is  con- 
sidered to  indicate  a  clear  day  for  the  day  ensuing.  The  term  "  Doubtful  sunset " 
will  indicate  that  the  conditions  are  such  as  to  leave  the  mind  of  the  observer  in  doubt 
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as  to  what  the  Bnnsefc  presages  for  the  following  day.  The  term  "  Fool-weather  snDset  '* 
indicates  that  the  sun  is  wiiolly  obscured  by  clouds^  and  the  appearances  indicate  a 
rainy,  stormy,  or  unpleasant  day  for  the  day  following. 

1.  A  snnset  prediction  of  one  day  is  verified,  or  not  verified,  as  the  case  may  be,  by 
the  weather  until  snnset  of  the  ensuing  day. 

2.  The  prediction  ''  Fool "  or  '^  Fair  **  refers  especially  to  rain,  aod  does  not  refer, 
in  any  way,  to  amount  or  kind  of  cloods  or  fog. 

3.  The  prediction  '*  FouP'  means  that  the  appearance  of  the  sky  indicates  rain  ;  if 
a»jf  rain  equaling  or  exceeding  one  one-hundredth  of  an  inch  fulls  before  sunset  on 
the  ensuing  day,  the  prediction  is  verified,  and  if  not,  it  is  fiot  verified. 

4.  Fair  means  that  the  appearance  of  the  sky  does  not  indicate  rain,  and  if  no  rain 
equaling  one  one-hundredth  of  an  inch  falls,  the  prediction  is  verified  ;  if  ang  rain  in 
excess  of  this  amount  does  fall,  the  prediction  is  not  verified. 

5.  Doubtful  sunsets  cannot  be  verified. 

6.  The  snnset  prediction  should  be  the  last  entry  in  the  jonrnal  and  abstract  for  the 
day,  and  its  verification,  as  determined  by  the  weather  from  the  hour  of  prediction 
op  to  sunset  of  the  ensning  day,  will  be  entered  on  the  same  line  with  it. 

The  observer  will  endeavor  to  note  either  '*Fair  weather''  or'*  Fonl  weather,'* 
noting  as  few  **  Doubtful"  as  possible.  It  is  considered  that  practice  will  be  found  to 
make  this  comparatively  easy.  The  note  made  for  each  evening  will,  at  snnset  next 
day,  be  noted  in  writing  as  '*  verified  "  or  ^  not  verified." 

From  and  after  the  date  at  which  the  receipt  of  this  order  is  acknowledged  by  tele- 
graph from  each  station,  it  will  be  understood  that  an  additional  word  is  supposed  to 
be  add'd  to  the  *'  midnight  ^  telegraphic  report  from  that  statiou.  If,  after  the  cipher- 
word  for  thermometer,  and  before  humidity,  nd  word  is  added,  it  will  be  understood  at 
this  office  that  the  station  reporting  reports  a  '*  Fair-weather  sunset.''  If  the  station 
reports  a  ''Doubtful  sunset/'  it  will  do  so  by  adding  after  the  cipher- word  for  ther- 
mometer, and  before  humidity,  the  word  ''  Daubt."  If  the  report  is  '*  Foul-weather 
sunset,"  it  will  add  in  the  same  space  the  word  '*  Foul." 


FORMS. 

108.  The  following-named  meteorological  forms  are  furnished  by  this  office  for  sta- 
tion use : 

Form  1. — Telegraphic  river-reports 

Form  2. — Receiving-sheet. 

Form  3. — Daily  bulletin. 

Form  4. — Weekly  meteorological  report. 

Form  5. — Telegraphic  report. 

Form  8. — Weather-map. 

Form  15. — Synopsis  and  indications. 

Form  16. — Monthly  chart. 

Form  22. — Monthly  mean. 

Form  23. — Cautionary-signal  blank. 

Form  24. — Record  of  bulletins. 

Form  25. — ^I'eleg^phic-message  form. 

Form  26. — River-bulletin. 

Form  27. — Special  river-report. 

Form  28. — Regular  weekly  river-report. 

Form  30. — ^Weekly  instruction-report. 

Form  31. — Weekly  report — temperatnre  of  water. 

Form  32. — Monthly  report — temperature  of  water. 

Form  33. — Comparative  barometric  readings. 

Form  34. — Annual  mean  or  meteorological  snmmary. 

Form  A. — Record  of  telegrams  refused  by  telegraph  company. 

Form  B. — Record  of  telegrams  sent  and  received. 

Check-lists. 

109.  Form  1  is  used  by  the  special  river-observers  for  their  reports,  and  should  be 
made  in  duplicate ;  one  copy  for  file  in  the  telegraph-office  at  the  schedule-times,  and 
the  other  to  be  forwarded  to  this  office  at  the  end  or  each  week. 

110.  Form  2  is  for  the  use  of  the  telegraph-oi>erators  in  receiving  the  reports  from 
other  stations,  and  will  be  furnished  by  the  observers  in  such  quantities  as  may  be  re- 
quired, care  being  taken  to  guard  against  wasteful  and  unnecessary  use.  The  spaces 
will  be  filled  up  in  regular  order,  commencing  at  the  upper  left-hand  corner,  and  fill* 
iDg  each  space  to  the  right  in  succession  on  the  first  line,  and  then  commencing  at  the 
left-hand  space  of  the  second  line,  and  so  on.  Observers  will  require  the  receiving- 
operators  to  sign  and  date  each  sheet,  and  also  to  note  the  time  the  reports  upon  it  were 
received  before  taking  it  from  the  telegraph-office.  The  time  of  receipt  from  the  oper- 
ator will  be  noted  by  the  observer  or  assistant.   When  the  reports  are  received  in  dupli- 
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cate  by  the  operator,  observers  will  retain  the  original  sheets  furnished  tliem  by  this 
oflQce. 

After  the  reports  are  translated  and  entered  in  the  bulletin,  the  receiving-sheete  for 
each  fall  report  will  be  placed  together,  and  folded  neatly  in  three  folds,  paralltrl  with 
the  writing. 

Each  moiuing  the  three  reports  of  the  preceding  dav  will  be  secnred  together,  so 
as  to  form  a  single  package.  At  the  end  oi  each  week  the  seven  daily  packages  of  the 
week  will  be  pnt  in  one  neat  package,  and  forwarded  by  mail  to  this  office,  with  the 
name  of  station  plainly  written  upon  the  outer  fold  of  the  outside  sheet. 

111.  Form  3  is  the  daily  bnlletin  issued  for  public  information.  The  several  columns 
will  be  filled  up  from  the  receiving-sheet,  the  words  and  ligures  being  written  plainly 
and  distinctly. 

When  any  part  of  a  report  is  not  received,  or,  if  received,  is  evidently  incorrect,  the 
word  ''  blank  "  will  be  written  in  the  spaced  to  be  filled  by  such  part. 

Absence  of  wind,  of  clc  uds,  rain-fall,  or  change  in  barometer,  thermometer,  and  river, 
will  be  indicated  by  the  fignre  zero. 

112.  Form  4  is  the  weekly  report,  and  three  copies  will  be  forwarded  to  this  office  nt 
the  end  of  each  week — one  copy  containing  the  full  record  of  the  telegraphic  series  of 
observations,  one  the  record  of  the  local  series,  and  the  third  that  of  the  midday  observa- 
tions. 

In  filling  up  this  form,  the  daily  means  of  the  local  (7, 2,  and  9  o'clock)  and  the  veekltf 
means  of  the  telegraphic  barometric  and  thermometric  observations  will  be  enteied  in 
their  proper  columns,  and  the  words  ''daily"  and  "  weekly,''  respectively,  added  to  the 
heading. 

In  the  telegraphic  series  will  be  given,  firstly,  the  mean  of  the  morning;  secondly, 
that  of  the  afternoon  ;  and,  thiidly,  that  of  the  midnight  observations. 

4  ♦  •  ♦  «  •  * 

115.  An  additional  column  will  be  ruled,  under  the  head  of  '^  Remark^,''  on  Form 
4,  containing  the  s«rit8  of  telegraphic  obBervations,  in  which  the  a.  m.  readings  of  the 
minimum  thermometer  will  be  recorded. 

An  additional  column  will  be  ruled,  under  the  head  of  "  Remarks,'' on  Form  1,  for 
each  series  of  observations,  in  which  will  be  recorded  the  state  of  the  weather.  Absence 
of  wind,  clouds,  rain-fall,  d:c.,  will  be  indicated  by  the  figure  zero. 

When  the  upper  clouds  are  obscured,  the  word  **  hidden"  will  be  written  on  Form  4 
in  appropriate  column. 

116.  Form  5  will  be  used  for  all  telegraphic  reports,  and  will  be  made  out  each  time 
in  duplicate,  one  copy  for  file  in  the  telegraph-office  for  transmission  by  telegraph,  and 
the  other  for  transmission  by  mail  to  this  office. 

In  making  the  duplicates  of  this  form,  carbon-paper  and  the  stylus  will  be  used,  and 
hoik  copies  written  at  the  same  time. 

The  times  of  filing  in  the  telegraph-office  and  the  transmission  of  the  reports  must 
be  filled  in  by  the  operator  who  receives  and  transmits  them  and  verified  by  his  sig- 
nature. 

•  •••••  • 

124.  When  rain,  snow,  hail,  or  sleet  have  occnrred  since  the  last  telegraphic  report, 
and  the  quantity  collected  in  the  gauge  is  not  sufficient  to  measure  at  the  time  of  ob- 
servation, the  cipher-word  **  Johnson  "  will  be  written  on  Form  5  in  the  proper  space 
to  indicate  precipitation,  had  it  been  measurable. 

•  •••••  • 

130.  Form  15  is  for  the  synopsis  and  indications,  and  a  copy  properly  filled  up  will 
be  posted  with  each  bulletin  at  all  stations  where  they  are  received,  and  at  which  the 
farmers'  bulletins  are  not  printed.  The  midnight  indications  will  be  used  with  the 
morning  bnlletin,  and  the  morning  indications  with  the  afternoon  bulletin,  whenever 
practicable.  At  stations  where  the  afternoon,'  and  not  the  midnight,  indications  are 
received,  they  will  be  used  with  the  bulletin  of  the  next  morning. 

In  all  cases  the  time  and  date  of  issue  from  Washingtun  must  be  plainly  written 
upon  the  form. 

132.  Form  16  is  the  meteorological  chart,  to  be  made  out  monthly  at  each  station, 
and  forwaided  by  mail  to  this  office  not  later  than  the  10th  of  the  month  succeeding 
that  for  which  it  forms  the  record.  In  filling  up  this  form,  the  following  instructious 
will  be  observed : 

The  time  of  beginning  and  ending  of  all  auroral  displays  will  be  recorded  in  the 
spaces  between  the  two  upper  lines,  and  nnder  the  proper  aates,  neatly  written  in  black 
ink,  the  word  auroras  being  written  on  the  margin  to  the  left  of  this  record. 

For  the  thermometer,  take  the  daily  reports,  oeginning  with  the  morning-report  of 
the  first  day  of  the  month  ;  with  a  sharp  pencil  make  a  dot  on  the  chart  at  the  height- 
at  which  the  dry-bulb  thermometer  stood  at  the  first  observation,  at  its  proper  relative 
distance  from  the  12  m.  (midday)  line,  as  shown  in  Plate  2.    Dot  in  a  similar  manner 
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each  of  the  seven  ohservations.  Join  these  dote  with  the  pencil  and  after  trace  with 
ink. 

ContiDQe  the  same  process  with  the  wet-bulb  thermometer,  barometer,  velocity 
of  the  wind,  and  the  relative  humidity,  making  the  direction  of  the  wind  in  small  let- 
ters opposite  each  observation. 

The  average  amount  of  clouds  for  each  day  will  be  given  in  the  space  immediately 
above  the  29.00  inch  line  on  the  chart,  dividing  the  squares  into  1,  2,  3,  and  4  4ths 
respectively. 

133.  In  deciding  whether  a  day  is  clear,  fair,  or  cloudy,  its  character  will  be  deter- 
mioed  by  taking  the  sum  of  the  entire  number  of  fourths  of  clouds  observed  at  7  a.  m., 
2  p.  m.,  and  9  p.  ni.  A  clear  day  will  be  oue  in  which  the  snm  of  the  observed  fourths 
is  three  or  lees  than  three;  a  fair  day,  one  in  which  the  snm  Is  from  four  to  eight  inclu- 
sive; and  a  cloudy  day,  one  for  which  the  sum  is  from  nine  to  twelve,  inclusive. 

lo  filling  up  Form  16,  the  average  cloudiness  (in  fourths)  for  the  day  will  be  entered. 
Average  clondiness  will  be  found  by  dividing  by  three  the  sums  above  taken,  and  will 
be  indicated  as  follows : 

0  when  the  snm  of  the  three  observations  is      0  or    1 

1  when  th«  sum  of  the  three  observations  is  2, 3,  or   4 

2  when  the  snm  of  th«  three  observations  is  5,  A,  or   7 

3  when  the  snm  of  the  three  observations  is  8, 9  or  10 

4  when  the  sum  of  the  three  observations  is    11  or  12 

134.  The  comnieucement  of  rain  or  snow  will  be  indicated  by  a  fine  line  one-sixteenth 
ofau  inch,  or  less,  in  length;  the  rate  of  fall  by  a  broken  curved  line,  indicating  the 
greater  or  less  rapidity  of  the  same ;  and  the  amount  of  water  by  a  heavy  straight  line, 
conformably  to  any  adopted  scale,  and  with  its  right  edge  resting  at  the  point  represent- 
ing the  time  it  ceased.  Should  rain  or  snow  continue  falling  after  the  midnight  obser- 
vation of  any  day,  the  heavy  straight  line,  showing  the  amount  fallen  up  to  that  time, 
will  be  drawn,  while  a  second  broken  curved  line  will  be  started  to  show  the  continu- 
ance of  the  same. 

The  scale  may  be  changed  for  a  greater  fall  of  rain  than  1^  inches  or  a  greater  veloc- 
ity of  wind  than  35  miles  per  hour,  but  in  all  cases  the  scales  used  must  be  made  to 
covor  equal  fractional  parts  of  inches  and  eqnal  numbers  of  miles. 

135.  The  mean  barometer,  mean  temperature,  prevailing  wind,  total  number  of  miles 
traveled  by  the  wind,  and  total  rain-fail  for  the  month  must  Lie  entered  in  their  proper 
places  on  the  margin  of  the  chart- 

The  name  of  the  station  and  month  for  which  prepared  must  always  be  plainly  writ- 
ten on  the  right  margin  of  the  form.  The  range  of  temperature  will  be  shown  for  each 
day  by  a  vertical  line  crossing  the  temperature-curve. 

13H.  Form  22  is  used  for  the  record  of  the  daily  and  monthly  means  of  the  barometer 
and  thermometer,  with  the  prevailing  direction  of  the  wind,  amount  of  rain-fall,  and 
other  data  for  the  month. 

In  tilling  np  this  form,  the  daily  means  of  the  barometer  and  thermometer  for  the 
local  series  ot  observations  will  be  obtained  by  dividing  the  sum  of  the  7  a.  m.,  2  p.  m., 
and  double  the  9  p.  m.  observations  by  four. 

The  mean  daily  humidity  will  be  obtained  by  dividing  the  sum  of  the  7  a.  m.,  2  p.  m., 
and  9  p.  m.  observations  by  three.  The  monthlji  means  will  be  obtained  by  dividing  the 
sam  of  the  daily  means  by  the  number  of  days  observations  taken  during  the  month. 

The  monthly  mean  of  the  telegraphic  observations  will  be  obtained  by  dividing  the 
aom  of  the  observations  in  each  column  by  the  number  of  days. 

•  ••••»• 

138.  Form  23  is  for  use  at  stations  designated  for  the  display  of  cautionary  signals, 
and  will  be  filled  up  and  forwarded  weekly  to  this  office,  whether  signals  have  been 
ordered  or  not. 

In  the  colnmn  of  **  Remarks''  will  be  noted  such  special  cases  of  benefits  to  commer- 
cial or  other  interests  as  may  come  to  the  observer's  knowledge,  and  also  the  passage 
over  the  station  of  any  storm  for  which  signals  were  not  ordered,  with  date  and  time, 
and  the  maximum  velocity  attained  by  the  wind  in  each  case.  All  casualties  resulting 
from  storms  at  any  cautionary  station  will  be  reported  so  far  as  they  come  within  the 
knowledge  of  the  observer. 

•  »»•••• 

141.  Form  26  is  the  dver  bulletin,  and  will  be  filled  up  as  indicated  by  the  several 
headings,  and  posted  in  such  places  as  are  found  necessary  to  give  suitable  publicity 
to  the  reports  and  meet  the  wants  of  business  men  interested  in  them. 

143.  Form  28  is  for  use  at  all  river-stations,  whether  regular  or  apeeial,  and  will  be 
forwarded  weekly  to  this  office,  properly  filled  up,  as  indicated  by  the  several  head- 
ings. Under  the  head  of  "Remarks"  on  this  form  will  be  noted  all  unusual  occur- 
rences connected  with  the  stage  of  water  in  the  river  at  and  near  the  station,  such  as 


326  REPORT   OP  THE   CHIEF   SIGKAL-OFFICER. 

« 

the  presence  of  floating  ice,  timber.  Sec, ;  formation  and  breaking  of  ice-gorges  and 
other  obstrnctions ;  damages  to  levees ;  time  of  opening  and  closing  of  nayigation ; 
accident  to  gauge  or  change  in  location  of  same,  <&o. 

•  «••••• 

145.  Form  31  is  the  weelcly  report  of  observations  on  temperature  of  water,  one  copy 
of  which,  properly  tilled  up,  will  be  forwarded  regularly  to  this  office  and  one  copy 
retained  for  station-file. 

146.  Form  32  is  the  monthly  report  of  observations  on  the  temperature  of  water,  of 
which  two  copies  will  be  forwarded  to  this  office  on  the  first  day  of  the  month  succeed- 
ing that  of  which  it  forms  the  record.  The  precise  nature  of  toe  spot  where  the  water- 
temperatures  are  taken  must  be  noted  under  the  head  of  "  Remarks.'' 

•  •••••» 

148.  Ft  rm  34  is  for  the  annual  mean,  or  meteorological  summary,  which  must  be 
posted  up  in  a  conspicuous  place  in  the  observer's  office.  On  this  form  will  be  entered, 
on  the  first  day  of  each  mouth,  the  data  for  the  preceding  month,  as  indicated  at  the 
top  of  the  several  columns.  A  carefully -compared  copy  of  this  form  must  be  forwarded 
to  this  office  within  fifteen  days  of  the  close  of  the  year  of  which  it  forms  the  record, 
the  original  being  kept  for  station-reference. 

•  •  • .  •  «  #  • 

154.  In  the  Journal  will  be  entered  daily  all  matters  of  interest  not  provided  for  in 
the  various  forms,  such  as  meteoric  and  auroral  displays,  earthquakes,  and  unusual 
atmospheric  appearances  and  disturbances,  giving,  in  each  case,  when  possible,  the 
time  of  beginniog  and  duration  of  each.  Especially  will  the  observer  enter  a  detailed 
account  of  the  characteristic  phenomena  of  every  serious  storm  that  passes  over  his 
station.  In  tbis  book  will  also  be  noted  all  changes  in  location  of  office  or  instru- 
ments, the  condition  of  the  instruments,  and,  when  damaged  in  any  way,  the  cause  of 
injury. 

155.  Observers  will  be  particular  to  note  in  the  journal  every  display  of  aurora, 
seeking  by  inquiry  of  others,  if  necessary,  to  make  their  record  complete. 

If  the  sky  is  obscured  by  clouds,  so  that  the  aurora,  if  present,  eannot  be  observed, 
the  word  ^  obscured"  will  be  entered  in  that  part  of  the  record  devoted  to  auroral  dis- 
plays. If  the  sky  is  sufficiently  clear  for  observation,  the  words  '^aurora''  or  '*  no  au- 
rora ^  will  be  entered  according  as  one  is  visible  or  not.  When  observed,  a  full  account 
of  the  phenomena  will  be  entered  in  the  jonmal,  showing  the  exact  minute  of  begin- 
ning and  ending  of  the  aurora,  and  the  principal  phases  of  changes  that  it  experiences. 
The  following  particulars  should  be  noticed :  the  azimuth  and  altitude  of  each  extrem- 
ity and  of  the  crown  of  any  arch  of  light,  and  the  same  data  for. any  corona  or  glory 
that  may  be  formed. 

When  the  observer  is  familiar  with  the  names  of  the  principal  fixed  stars,  he  may 
locate  the  arch  or  crown  by  reference  to  them  ;  but  it  is  preferable  that  be  should  ob- 
serve directly  the  altitude  and  azimuth. 

•  •  •  •  •  *  • 

K7.  Observers  must  be  particular  as  to  the  date  of  the  aurora ;  and  when  it  begins 
in  the  evening  of  one  day  and  continues  into  the  early  morning  of  the  next  day,  it  will 
be  entere-d  as  occurring  on  the  first  day,  but  its  details  will  be  given  in  the  record  as 
occurring  between  the  hours  of  its  actnal  beginning  and  ending.  Thus,  an  aurora  that 
began  on  the  evening  of  the  12th  of  January,  and  continued  until  the  early  morning 
of  the  13th,  would  be  entered  as  the  aurora  of  the  12th,  but  its  details  would  be  re- 
corded as  occurring,  for  instance,  between  the  hours  of  10  p.  ni.  of  January  12,  and  2 
a.  m.  of  January  13. 

158.  All  entries  in  the  journal  of  occurrences  and  observations  of  any  one  day  will 
be  made  under  or  opposite  to  that  day,  and  not' be  entered  as  a  subsequent  date,  as  is 
frequently  done.  For  example,  an  auroral  display  occurring  May  23,  should  be  6ntere«l 
opposite  that  date,  and  not  referred  to  on  the  24th,  as  having  occurred  **  last  evening.** 

•  •••••• 

160.  A  monthly  abstract  of  the  entries  in  the  journal  will  be  forwarded  to  this  office 
from  stations  east  of  the  100th  meridian,  within  five  days  after  the  expiration  of  each 
month.  At  stations  west  of  that  meridian  they  must  be  mailed  not  later  than  the 
second  of  the  month.  This  abstract  must  contain  all  the  important  entries  of  the 
journal,  especial  care  being  taken  to  exclude  all  matter  relating  to  the  ordinaiy  routine 
of  observations  that  are  given  on  the  various  forms.  The  abstract  should  show  clearly 
and  briefly  all  matters  of  interest  not  provided  for  in  the  regular  forms,  such  as  mete- 
oric and  auroral  displays,  earthquakes,  and  other  unusual  atmospheric  phenomena, 
giving,  whenever  practicable,  the  time  of  beginning  and  duration  of  each.  In  each 
day's  abstract  the  subject  of  auroras  will  be  noted  briefly,  in  the  authorized  manner. 
•  •  •  •  •  •  • 

162.  At  river-stations,  all  special  phenomena  that  afiect  navigation  will  be  noted, 
such  as  date  of  high  and  low  water  during  the  month,  with  monthly  range  at  station ; 
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clo6iDf(  of  river  by  ice ;  formation  of  ice  or  other  gorges,  with  effect  npon  naviga- 
tion. &.C. 

161'.  At  lake  and  sea-coaat  stations,  the  namber  of  cautionary  signals  displayed  dur- 
ing the  month  will  be  reported,  wifh  results  as  far  as  known  at  each  station  ;  number 
of  storms  that  psssed  over  station  for  which  cautionary  signals  were  not  ordered, 
dates,  with  velocity  of  wind,  being  stated  in  each  instance. 

164.  Each  abssract  must  show  at  its  head  the  name  of  the  station  and  month  for 
irhich  it  is  prepared,  and  at  its  close  the  official  signature  of  the  person  making  it. 
To  facilitate  reference,  marginal  notes  will  be  made  in  red  ink  at  the  left  of  the  ver- 
tical line  on  each  page,  npon  the  prominent  subject  mentioned  in  the  text,  as ''  aurora,'' 
"raiu,"  *'  snow,'^  "  hail,"  **  earthquakes,"  &c. 

167.  The  daily  record  of  observations  will  be  an  exact  copy  of  Form  4  and  filled  up 
in  the  same  manner.  The  several  series  of  observations  will  be  entered  in  the  same 
book,  care  being  taken  t-o  date  and  time  them  properly.  The  telegraphic  series  will 
be  entf  red  first,  followed  by  the  local  and  midday  series. 

16^.  The  record  of  bolletins,  when  its  use  is  authorized  at  any  station,  will  be  filled 
ap  regularly  from  the  daily  bulletins,  of  which  it  is  a  copy. 


ORIGINAL  RECORD  OF  OBSERVATIONS. 

17^.  The  ''original  record  "  is  intended  to  furnish  the  central  office  with  data  for  the 
corrnctiou  of  errors  made  at  the  several  stations  in  reducing  and  copying  the  observa- 
tioHB.  To  make  it  of  any  value  for  this  purpose,  the  readings  of  the  different  iustrn- 
ments  mast  be  entered  us  made,  and  tiot  copied  in  from  a  slip  of  paper.  Observers  will 
habitually  carry  this  book  wh«n  making  an  observation,  and  enter  the  readings  in 
l>eiict/,  as  noted  at  the  time.  They  will  also  use  this  book  for  making  the  proper  cor- 
rections, OS  indicated  by  the  marginal  references.  Pen  and  ink  must  not  be  ut>ed  for 
entering  any  observation  or  correction. 

The  velocity  of  the  clouds  will  be  indicated  by  a  single  letter,  following  the  direc- 
tion, as  follows :  C  for  *'  calm.*'  S  for  **  slowly,"  and  R  for  "  rapidly." 

Tbe  character  of  wind  will  be  indicated  by  the  letters  S  for  ''  steady,"  and  V  for 
"  vahable,"  following  the  direction. 

•  «  •  «  •  «  « 

250.  Observers  will  give  close  attention  to  the  observation  and  record  of  all  local 
premonitory  signs  of  storms  or  changes  of  weather,  and  report  them  promptly  to  this 
office.  The  following  points  should  be  particularly  noted  before,  during,  and  a'ter  a 
storm  or  change  of  weather :  Direction  and  force  of  the  wind ;  kind,  direction,  mo- 
tion, and  appearance  of  the  clouds ;  action  of  the  barometer  and  thermometer,  and 
such  other  purely  local  causes  as  appear  to  influence  the  results. 

251.  The  attention  of  sergeants,  or  other  enlisted  men  in  charge  of  stations,  is  di- 
rected to  tbe  fact  that  they  are  required  to  make  the  reports  absolutely  correct,  and 
that  any  nhortcoming  in  this  respect  renders  them  liable  to  punishment.  Aside  from 
this,  it  should  be  kept  constantly  in  mind  that  a  single  incorrect  report  may  cause  the 
loss  of  life  and  propeity  to  an  unknown  amount,  and  all  reports  must  be  made  with 
thiti  responsibility  clearly  in  view.  Whenever  an  observer  is  unable  from  any  cause 
to  fret  in  bis  report,  properly  corrected,  at  the  regular  hours  of  report,  he  will  not  send 
tbe  uncorrected  portion,  but  will  write  thn  word  '^  bUnk  "  in  each  of  the  spaces  that 
would  otherwise  have  been  occupied  by  this  portion  of  the  report.  Observers  will 
ntrer  send  any  report  or  part  of  report  which  they  have  reason  to  believe  is  incorrect, 
and  will  bear  in  mind  that  it  is  safer  and  more  in  accordance  with  instructions  to  omit 
a  report  than  to  make  a  false  one. 


Paper  22. 


Office  of  the  Chief  Signal-Officer, 

Washington,  D,  C,  October  25, 1877. 

V  [Circular  No.  11,] 

This  circular  is  published  for  the  information  of  persons  desiring  to  enter  the  service 
of  the  United  States,  with  reference  to  the  full  duties  of  the  Signal  Service  of  the 
Army,  including  not  only  field-signals  and  telegraphy,  but  also  the  observation  and 
report  of  storms,  by  telegraph  and  signal,  and  display  of  cautionary  signals  for  the 
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benefit  of  comraeroe  and  ngricaltnre,  ander  the  Joint  resolation  of  Congrese,  approred 
Febraary  9, 1870,  tbe  acts  of  Con^esa,  approved  Jnne  10, 1872,  March  3, 1873,  June  23, 
1874,  and  March  3, 1875,  and  the  authorization  of  the  Secretary  of  War,  and  for  snch 
other  dotiea  as  may  be  required  in  connection  therewith. 

1.  Entrance  into  this  service  is  in  every  case  by  enlistment  as  a  private  soldier  in 
the  Regular  Army  of  the  United  States,  the  pay,  quarters,  allowances,  and  duties  being, 
in  the  first  instancdVand  unless  changed  after  instruction,  detail,  or  promotion,  as  herein- 
afier  explained,  those  of  a  private  soldier  in  the  Signal  Service  U.  8.  A.  All  men 
enlisted  are  drilled  in  the  use  of  arms  and  disciplined  in  the  duties  of  soldiers.  The 
term  of  service  is  five  years,  unless  sooner  discharged.  The  Secretary  of  War  has 
power  to  grant  discharges,  which  this  office  is  authorized  to  promise  when  applied  for 
on  proper  grounds,  and  at  times  when  no  special  injury  to  the  service  would  resnlt 
therefrom  ;  but,  as  a  rule,  no  application  for  discharge  will  be  favorably  entertained 
until  after  two  years  of  faithful  service,  and  not  then  except  as  above  specified.  With 
the  single  exception  that  men  enlisting  for  the  Signal  Service  will  not  be  transferred 
to  any  other  branch  of  the  Army,  no  promise  will  be  given  which  can  alter  or  affect 
the  uhuaI  terms  of  enlistment.  The  service,  while  striotly  militarv,  is  also'  proba- 
tionary, with  opportunities  for  advancement,  depending  mainly  on  the  good  conduct 
and  capacity  of  each  individual,  and  it  is  intended  to  place  competent  men,  who  en- 
list with  a  view  to  promotion  to  the  grad»  of  sergeant,  on  duty  where  iustructiou  can 
be  obtained  and  opportunity  for  study  afforded. 

The  Chief  Signal-Officer,  in  his  annual  report  for  1871  to  the  Secretary  of  War,  rec- 
ommended that  a  commission  in  the  Army  be  given  each  year  to  the  sergeant  who 
shall  in  that  year  be  reported  as  most  distinguished  fur  fidelity  and  ability,  and  in 
each  of  several  subsequent  years  an  enlisted  man  of  the  Signal  Service  was  promoted  to 
be  a  commissioned  officer. 

2.  Enlistments  are  confined  to  candidates  who  have  passM  an  examination  prior  to 
enlistment  before  a  board  appointed  by  tbe  Chief  Signal-Officer,  which  meets  at  thie- 
office  every  Thursday  at  noon,  and  before  which  they  must  appear  at  their  own  expense 
if  coming  from  a  distance.  Testimonials  as  to  good  character  and  capacity,  signed  by 
persons  known  at  this  office,  must  be  presented,  together  with  an  application  in  the 
handwriting  of  the  candidate  (addrew^ed  to  the  Chief  Signal-Officer  of  the  Army), 
stating  his  age,  past  and  present  avocation,  and  residence.  The  examination  will  be 
chiefly  directed  to  accurate  spelling,  legible  handwriting,  proficiency  in  arithmetic, 
with  special  attention  to  decimal  fractions  and  the  geography  of  the  United  States. 
After  a  favorable  report  from  tbe  above-  mentioned  board,  and  also  a  physical  exami- 
nation by  the  surgeon,  the  candidate  will  be  enlisted  for  the  Signal  Service  and,  as  a 
mle,  will  be  ordered  for  duty  to  Fort  Whipple,  Va.,  near  this  city,  where  the  Signal- 
Service  detachment  and  school  of  instruction  is  stationed,  where  he  will  be  placed 
under  tbe  drill  and  discipline  requisite  for  the  Signal  Service,  which  will  continue  for 
not  less  than  two  months.  After  that  time,  hii  conduct  being  good  and  being  reported 
as  competent  in  drill  and  discipline,  he  will  be  ordered  nnder  special  instruction  to 
prepare  for  the  duty  of  assistant  to  an  observer  on  station ;  also  performing  the  gen- 
eral duties  of  a  soldier  at  honrs  when  not  required  for  instruction.  When  reported  by 
the  instructor  as  qualified,  the  enlisted  man  will,  as  the  wants  of  the  service  require, 
be  detailed  on  the  above-mentioned  doty  of  a^^Hislant.  The  length  of  time  between 
being  ordered  nnder  instruction  and  being  detailed  as  assistant  varies  with  the  capacity 
and  conduct  of  the  individual,  but  has  averaged  about  six  weeks. 

3.  All  soldiers  of  the  Signal-Service  who  have  passed  the  above-described  examina- 
tion, and  have  been  instructed  and  detailed  on  duty  as  assistant  to  an  observer  on  sta- 
tion, or  similar  duty  at  this  office,  are  required  to  pMBrform  ouch  duties  satisfactorily  for 
twelve  months  before  promotion  from  private  to  sergeant.  As  a  rule,  such  men  may, 
after  the  expiration  of  that  time,  be  ordered  to  Fort  Whipple  as  candidates  for  promo- 
tion, and  after  additional  instruction,  drill,  and  discipline  in  the  duties  of  soldiers,  are 
examined  by  a  board  of  final  examination,  also  appointed  by  the  Chief  Signal-Offioer, 
and  meeting  at  thi**  office,  but  differing  from  the  board  of  preliminary  examination  be- 
fore mentioned,  both  in  its  members  and  the  character  of  examination,  the  latter  being 
exclusively  on  the  course  of  study  and  practice  in  reference  to  the  special  duties  of 
the  service,  with  which  the  candidate  has  had  the  opportunity  to  become  familiar  after 
his  enlistment.  They  will  also  be  examined  by  a  board  of  officers,  convened  at  Fort 
Whipple,  as  to  their  proficiency  in  the  military  duties  of  a  sergeant.  On  passing  these 
examinations  the  candidate  will,  as  vacancies  occnr,  be  promoted  to  be  sergeant,  Signal- 
Service,  United  States  Army. 

4.  The  duties  of  a  sergeant  on  station,  as  also  those  of  an  assistant  to  an  observer, 
will  be  chiefly  those  pertaining  to  the  observation,  record,  and  proper  publication  and 
report,  at  such  times  as  may  be  required,  of  the  state  of  the  barometer,  thermometer, 
hygrometer,  rain-gauge,  and  other  instruments  (instruction  in  the  use  of  which  will  be 
g^iven  nnder  the  directions  of  this  office),  and  the  report  by  telegraph  or  signal  at  such 
times  as  indicated  and  to  such  places  as  may  be  designated  by  the  Chief  Signal-Officer, 
of  the  observations  as  made,  or  such  other  Information  as  may  be  required ;  the  tele 
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graphic  reports  to  be  forwarded  by  the  regular  telegraphic  operators,  or  in  each  man- 
uer  as  may  be  directed.  The  utmost  precision  will  be  required  in  observations  and  re- 
ports. The  specification  of  these  particular  duties  is  not  to  exclude  such  others  con- 
nected therewith  as  may  be  necessary. 

The  object  of  this  plan  is  to  insure  the  correctness  and  regularity  of  reports  by  having 
them  made  under  military  control.  As  it  is  desired  to  make  this  body  of  men  especially 
select,  rigid  examinations  will  be  insisted  upon. 

All  the  duties  will  be  performed  strictly  under  the  discipline  of  military  law ;  all 
persons  in  the  military  service  being  subject  to  trial  and  punishmont  under  the  Rules  and 
Articles  of  War  for  improper  conduct  or  neglect  of  duty.  The  penalties  for  neglect  of 
duty,  bad  conduct,  drc,  are  dishonorable  discharge,  or  such  oth'^r  punishment  as  a 
court-martial  may  direct,  or  as  may  be  provided  for  by  the  customs  of  the  service. 

The  United  States  is  entitled  to  the  whole  time  of  the  person  enlisted ;  but  the  duties 
required  on  stations  arc  of  such  a  nature  that,  with  care  and  diligence,  some  time  be- 
tween the  hours  of  reports,  when  no  active  duty  is  pressing,  will  generally  be  at  the 
disposal  of  the  soldier,  which  may  be  devoted  to  reading  or  study.  Most  of  those 
already  eulisted  have  had  such  purposes  in  view.  No  employment  of  this  nature  cau, 
however,  be  permitted  to  interfere  in  any  way  with  that  prompt  and  constant  atten- 
tion to  duty  which  will  be  insisted  upon. 

5.  The  pay  aud  allowances  of  both  sergeant  and  private  vary  according  to  the  char- 
acter and  place  of  the  duties  aud  the  length  of  the  service  of  each  individual.  The  fol- 
lowing table  exhibits  the  average  per  mouth  for  five  years,  according  to  the  present 
law: 


Rank. 


Sergeant 
Private.. 


o 


& 


$33  30 
18  44 


eS 


a 

9 

.a 


$76  11 
59  25 


2 

m 

a  o 


|93  92 
89  71 


Of  the  above  amounts  $1  per  mouth  in  the  third  year,  $2  per  month  in  the  fourth 
year,  and  $3  per  month  in  the  fifth  year  are  retained,  and  will  not  be  paid  until  final 
discharge  after  faithful  service.  An  allowance  for  clothing,  averaging  $4.45  per 
month  wr  sergeants,  and  $4.24  for  privates,  is  also  included  in  the  above,  which,  if 
clothing  is  not  drawn  in  kind,  is  also  retained  until  discharge.  When  at  Fort  Whip- 
pin  both  sergeants  and  privates  receive  quarters  and  rations,  and  at  all  places  are, 
when  ill,  provided  with  medical  attendance  and  medicines. 

6.  Applications  being  ^frequently  mado  for  enlistment  in  this  service,  conditioned 
npon  the  applicant  being  placed  upon  some  specified  duty  or  stationed  at  a  particular 

fjace,  it  is  to  be  clearly  understood  that  no  such  qualification  of  the  contract  of  en- 
istment  will  be  allowed  or  considered,  the  wants  of  the  service,  which  cannot  be 
known  in  advance,  regulating  all  details  of  duty. 
By  order  of  the  Chief  Signal-Officer  of  the  Array : 

H.  H.  C.  DUNWOODY, 
First  Lieutenant  Fourth  Artilleriff  Acting  Signal-Offieer  and  Assistant, 
OfiScial. 

Acting  Signal-Officer  and  Assistant, 


,  the  undersigned,  having  read  and  understanding  the  above  circular, 

do,  in  accordance  with  its  terms,  offer  •  xor  enlistment  as  a  private  soldier  in  the 

Signal-Service,  United  States  Army. 


Place. 


Date. 


Signature. 


Witness  to  signature. 


NoTs.— Tbe  above  form  is  to  be  used  at  the  time  of  enlistment,  and  is  not  received  aa  the  application 
mentioned  in  paragraph  S  of  tbe  foregoing  circular. 
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Paper  32^. 

rCiroolar  No.  7.] 

War  Department, 
Office  of  trr  Chief  Signal-Officer, 

Washington^  D,  C,  March  10,  1674. 

The  followint;  rules  will  be  ob<)erveil  in  addition  to  those  contained  in  General  Or- 
ders No.  28,  War  Department,  Office  Chief  Signal-Officer,  dated  Washington,  Septem- 
ber 1,  1873: 

The  officer  or  assistant  in  charge  of  the  preparation  of  facts,  &c,,  for  publication, 
will,  in  addition  to  his  other  duties,  determine  the  percentage  of  verification  of  the 
current  probabilities,  in  accordance  with  the  following  instructions : 

1.  The  blank  forms  already  prepared  to  facilitate  this  work  will  be  used  with  the 
following  mod  it!  cat  ions:  The  column  of  the  blank  headed  "Wind  velocity  "  will  not 
be  used.  The  percentage  of  verifications  of  predictions  referring  to  wind  will  be  de- 
termined by  considering  only  that  portiou  of  the  predictions  whtch  refers  to  the  direc- 
tion of  the  wind.  Predictions  leferiing  to  the  velocity  of  the  wind  are  of  decided  im- 
portance, and  should  be  frequentlv  made,  but  the  limited  number  of  stations  novr 
reporting  will  not  Justify  the  consideration  of  such  predictions  as  an  independent  ele- 
ment of  verifications. 

2.  The  sixth  column  of  the  blank  will  be  used  for  special  predictions,  and  so  desig- 
nated. Three  blanks  will  be  used  for  each  month's  percentages,  and  w^ill  be  number^, 
respectively,  1,  2,  aijd  3.  Blank  No.  1,  n  ferring  to  New  England,  Middle  States,  South 
Atlantic  States,  and  Eastern  Gulf  States;  blank  No.  2,  referring  to  the  Lower  Lakes, 
Upper  Lakes,  Tennessee,  and  Ohio  Valley,  and  Western  Gulf  States;  blank  No.  3, 
referring  to  Upper  Mississippi  Valley,  Lower  Missouri  Valley,  the  Northwest,  and  the 
Pacific  States. 

3.  The  probabilities  made  up  from  each  report  will  be  carefully  compared  with  the 
facts  as  obtained  from  the  three  succeeding  tri-daily  reports,  unless  the  prediction 
applies  to  a  definite  time,  in  which  case  the  prediction  will  determine  the  facts  with 
which  it  is  to  be  compared. 

4.  In  estimation. of  percentages  it  will  be  determined  whether  'the  conditions  an- 
nounced as  to  prevail  in  each  district  named  have  prevailed  over  geographical  sections 
of  that  district  to  the  amount  of  one-fourth,  one-half,  three-fourths,  or  the  whole  of  the 
extent  of  the  district.  All  predictions  which  are  found  to  be  more  than  three-fourths 
verified  will  be  considered  completely  verified,  and  represented  by  100,  or  100  per  cent., 
in  that  column  of  the  blank  to  which  the  prediction  refers.  Predictions  which  are  not 
wholly  verified  will  be  represented  in  the  pro{)er  column  of  the  blank  by  75  per  cent., 
50  per  cent.,  or  25  per  cent.,  as  the  facts  may  warrant.  Predictions  which  fall  below 
25  per  cent,  in  verification  will  be  rated  as  not  verified,  and  represented  by  000  in  the 
proper  coin  mn. 

5.  If,  in  the  probabilities  for  any  particular  district,  any  class  of  prediction  is  not 
reforretl  to,  such  omission  will  be  represented  by  a  dash  ( — ). 

G.  The  percentage  of  verifications  of  a  single  class  of  predictions  will  be  determined 
by  dividing  the  sum  of  the  percentages  of  that  class  for  the  month  by  the  number  of 
predictions  of  that  particular  class.  The  percentage  of  verifications  of  probabilities 
for  any  district  will  be  determined  by  dividing  the  sum  of  the  percentages  of  the  sev- 
eral classes  of  predictions  by  the  number  of  classes. 

The  percentage  of  verification  of  probabilities  for  the  United  States  will  be  deter- 
mineil  by  dividing  the  sum  of  the  percentage  ot  verifications  of  probabilities  by  the 
number  of  districts. 

7.  A  maximum  percentage  of  verifications  can  only  be  obtained  when  the  four  ele- 
ments under  each  district  are  named  in  the  probabilities  of  the  entire  mouth. 

8.  The  percentage  of  failures  to  predict  for  any  element  will  be  determined  by 
dividing  the  number  of  failures  to  predict  for  that  particular  element  by  the  entire 
number  of  tri-daily  reports  during  the  month. 

By  ord.r  of  the  Chief  Signal-Officer  of  the  Army. 

GARRICK  MALLERY, 
CapU  and  BvU  Lieut.  Col.,  U.  S.  A., 
Acting  Signal'Officer  and  AssittanU 
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Paper  23. 
List  of  sunset  stations  and  their  telegraphic  designations. 


Stations. 


Austin,  Nev 

BwlMira,  Santa  Barbara,  Cal 

Carson.  Kit  Carson,  Colo 

Centra),  Central  CityiNebr 

Deadwood,  Dak 

Deep  Creek,  Utah 

Elmira,N.  Y 

Eof^ene,  Engene  City,  Oreg 

Fetterman,  Fort  Fetterman,  Wyo 

Fillmore,  Fillmore  City,  Utah 

George,  Saint  George,  Utah 

Hamilton,  Nev 

Hat  Creek,  Dak 

Lytton,  British  Colnmbia 

llarie,  Sanlt  de  Ste.  Marie,  Mich 

Marys,  Saint  Marys,  Wyo 

Moines,  Des  Moines,  Iowa 

Monterey,  Cal 

Shaw,  Fort  Shaw,  Mont 

Sidney,  Nebr 

Trinidad,  Colo 

Victoria,  Vancouver's  Island 

Wadena,  Minn 

Waterville,  Kans 

Westminster,  New  Westminster,  British  Columbia 
Yreka,  Cal ..^ 


Nos. 


1 
3 
3 
4 
5 
6 

i 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 


War  Department,  Office  of  the  Chief  Signal- Officer, 

Washington,  D,  C,  July  2, 1877. 

The  following  rules  in  regard  to  sunset  observations  and  verifications  of  reports  based 
upon  tbnm  are  furnished  for  your  information  and  guidance: 

I.  The  observer  at  each  station  will  note,  each  day,  at  the  exact  time  of  sunset 
(which  he  will  obtain  from  circular  No.  3,  herewith  inclosed),  and  for  a  time  not  to  ex- 
ceed thirty  minntes  after  sunset,  the  character  of  the  western  sky  and  sunset,  and  will 
note  in  writing  on  Form  Y,  in  the  column  for  that  dat-e,  the  character  at  the  time  as 
"Fair-weather  sunset,^  **  Foul- weather  sunset,''  or  ^'  Doubtful-weather  sunset.'' 

The  term  '* Fair-weather  sunset"  will  express  such  condition  of  the  sky,  particularly 
the  western,  and  such  character  of  the  sunset,  as  is  considered  to  Indicate  a  fair  day 
for  the  day  ensuing. 

The  term  ''  Foul- weather  sunset"  indicates  that  the  appearances  are  such  as  to  pre- 
sa^  a  rainy  day  for  the  day  ensuing. 

The  term  *' Doubtful- weather  sunset"  will  indicate  that  the  conditions  are  such  as 
to  leave  the  mind  of  the  observer  in  doubt  as  to  what  the  sunset  presages  for  the  fbllow- 
ingday. 

The  prediction  is  for  the  period  of  time  from  the  sunset  of  the  day  on  which  the  pre- 
diction is  made,  until  sunset  of  the  following  day;  aod  at  the  expiration  of  the  time 
for  which  the  prediction  is  made  the  observer  will  note  on  Form  Y,  opposite  the  predic- 
tioo  and  in  the  column  headed  *^  Keport  correct,"  the  wnrd  yes  or  no,  according  as  the 
prediction  is  or  is  not  verified. 

A  sunset  prediction  of  one  day  is  verified  or  not  verified,  as  the  case  may  be,  by  the 
weather  of  the  ensuing  day. 

The  prediction  *'  Foul "  or  ''  Fair  "  refers  especially  to  rain,  and  does  not  refer  in  any 
way  to  amount  or  kinds  of  clouds  or  fog. 

The  prediction  "  Foul "  means  that  the  appearance  of  the  skv  indicates  rain  ;  if  auy 
rain  equaling  or  exceeding  one  one-hundredth  of  an  inch,  falls  before  sunset  on  the 
ensaiD^  day  the  prediction  is  verified,  and  if  not,  it  is  not  verified. 

"  Fair"  means  that  the  appearance  of  the  sky  dx)es  not  indicate  rain,  and  if  no  rain 
equaling  or  exceeding  one  one-hundredth  of  an  inch  falls,  the  prediction  is  verified. 
If  any  rain  in  excess  of  this  amount  does  fall,  the  prediction  is  not  verified. 

"  Donbtfiil"  sunsets  cannot  be  yerified. 
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Ab  soon  as  the  observation  has  been  taken  and  entered  on  Form  T  the  report  will 
be  enciphered  (or  written)  on  Form  5,  in  dnplicate,  and  the  form  handed  to  the  opera- 
tor in  the  telesraph-office  as  soon  as  possible  after  the  observation  is  taken,  for  trans- 
mission to.../. 

The  signature  of  the  operator  mnst  be  obtained  to  both  copies  of  each  report,  with 
the  exact  time  of  receipt  by  him.  The  operator  will  retain  one  copy  of  the  report; 
the  observer  will  retain  the  other  copy  until  Monday  of  the  following  week,  when  he 
will  forward  the  retained  copies  by  mail  to  this  office  in  the  same  envelope  as  Form  X. 

In  filling  up  Form  5,  carbon  paper  and  stilus  will  be  nsed  in  the  following  manner : 
Two  sheets  of  the  printed  forms  will  be  raised  np  and  the  piece  of  sheet-tin  placed 
beneath  them ;  one  of  the  sheets  will  be  spread  smoothly  on  tne  tin ;  on  this  sheet  will 
be  placed  a  piece  of  carbon  paper,  and  the  other  form  will  be  placed  on  this.  When  the 
cipner-words  representing  the  readings  of  the  instruments  are  written  in  the  proper 
spaces  of  the  Form  5,  the  report  will  appear  in  dnplicate. 

The  observations  will  be  written  on  the  Forms  5  in  the  following  manner : 

The  name  of  station  (  )  will  be  written  in  the  upper  left-hand  or  first  space ; 

the  cipher- word  for  the  sunset  prediction  in  the  second  space,  and  will  be  fonud  in  the 
table  showing  amount  of  clouds  at  the  time,  opposite  the  sunset  prediction,  and  nnder 
the  letters  showing  the  direction  from  which  tne  wind  is  blowing  at  the  time  of  obser- 
vations. 

In  the  third  space  will  be  written  the  cipher-word  found  opposite  the  observed  read- 
ing of  the  barometer. 

In  the  fourth  space  will  be  written  the  cipher- word  found  opposite  the  readings  of 
the  dry-bulb  thermometer. 

In  the  fifth  space  will  be  written  the  cipher- word  found  opposite  the  readings  of  the 
wet-bnlb  thermometer. 

In  the  lower  left-hand  space  will  be  written  the  cipher-word  corresponding  to  the 
amount  of  rain-fall  since  the  observation  of  preceding  day. 

The  report  will  be  signed  with  the  snmaroe  only  of  the  observer. 

Examples  are  given  of  the  proper  manner  of  filling  up  Form  5. 


EXAMPLE. 


Deadwood. 

Abide. 

Daunt. 

Finny. 

Finding. 

Beduce. 

• 

TRANSLATION. 

Station Deadwood. 

Sanset Fair. 

Direction  of  wind - 8.  £. 

Amount  of  donds  in  fourths 0. 

Barometer  .^« ■ 29.85. 

Dry-bulb  thermometer 69°. 

Wet-bnlb  thermometer 64°- 

Amonnt  of  rain-fall  since  last  report 1.30  inches. 


EXAMPLE. 


Fetterman. 

Dimly. 

Calver. 

Fiddle. 

Festive. 

Rebuke. 

TRANSLATION. 

Station Fetterman. 

Sunset Doubtful. 

Direction  of  wind S. 

Amount  of  clouds  in  fourths !• 

Barometer 24.45. 

Dry-bulb  thermometer 44°. 

Wet-bulb  thermometer "33°.  ^ 

Amount  of  rain-fall  since  last  report ^  inches. 
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EXAMPLE. 


Hamilton. 


Elope. 


Apron. 


Few.     * 


Fennel. 


TRANSLATION. 

• 

Station Hamilton. 

Snoset Foul. 

Direction  of  wind £. 

Amoant  of  cloada  in  fonrtha ^. 

Barometer 18.75. 

Dry-bulb  thermometer 39^. 

Wet  bulb  thermometer 23o. 

Amount  of  rain-fall  ainoe  last  report None. 

If  no  rain  has  been  collected  in  the  ratn-j;aufl^e  since  the  last  report  the  cipher  word 
for  rain-fall  will  be  omitted  from  the  report,  and,  until  you  have  received  a  barometer, 
the  word  to  express  the  reading  of  that  instrument  will  also  be  omitt'Od,  and  the  words 
for  the  readings  of  dry-bulb  and  wet-bulb  thermometers  and  amount  of  rain-fall  be 
moved  up  one  space. 

The  observation  of  the  sunset,  the  direction  of  wind  and  amount  of  clouds  will  bo 
made  at  the  times  given  in  Circular  No.  3.    The  observations  of  barometer,  thermom- 
eters, and  rain-fall  since  observation  of  preceding  day  will  be  taken  at 
each  day. 

In  the  form  for  the  "  Meteorological  Record  **  for  the  week  (Form  X,)  should  be 
entered  ae  soon  as  possible  after  the  observation  is  taken,  and  in  the  proper  columns, 
the  dat«  of  observation,  hour  of  observation,  reading  of  Aneroid  barometer,  readings 
of  dry  and  wet  bulb  thermometers,  direction  of  wind,  and  velocity  of  wind  in  miles  per 
hoar  (estimated  from  the  Signal  Service  scale),  amount  of  clouds  in  fourths  time  (a.  ra. 
or  p.  m.),  rain  or  snow  began  and  ended,  amount  of  rain  or  melted  snow  since  last  ob- 
servation in  inches  and  hundredths  of  an  inch,  state  of  the  weather,  and  any  remarks 
about  the  weather  which,  in  the  opinion  of  the  obsen-er,  will  be  of  interest,  such  as 
dates  of  auroras,  thunder-storms,  Slc, 

This  form,  properly  filled  up,  should  be  forwarded  by  the  mail  on  Monday,  in  au  en- 
velope addressed 

"The  Chief  Signal-Officer  of  the  Army," 

"  Washington,  D,  C:* 

Form  T  will  be  forwarded  to  this  office  on  the  first  day  of  the  month  succeeding 
that  of  whioh  it  forms  the  record. 


Instructions  for  reading  the  instrumentB. 

ANEROID  BAROMETER. 

If  the  observer  stands  facing  the  barometer  the  short  arm  will  move  to  the  right  as 
the  pressure  of  the  atmosphere  or  weight  of  air  increases,  and  to  the  left  as  the  press- 
ure diminishes.  The  long  arm  should  be  moved  so  as  to  coincide  with  or  directly  cover 
the  short  arm,  and  the  reading  of  the  barometer  is  obtained  by  reading  from  the  lowest 
reading  found  on  outer  scale  to  the  division  of  that  scale  to  which  the  long  arm  points 
or  which  it  covers.  The  inches  and  hundredths  of  inches  are  marked  on  the  scale.  The 
inches  and  hundredths  are  counted  from  left  to  right,  or  in  the  same  direction  as  the 
hands  of  a  watch  move.  The  inches  and  hundredths  are  wrir,ten  in  the  same  manner 
as  dollars  and  cents,  thus:  One  dollar  and  seventy-five  cents  would  be  writ?  en  $1.7'),  or 
ooe  and  seven ty-five-hundredtbs,  $29.35,  twenty-nine  dollars  and  thirty-five-hundriMlths. 

The  barometer  reading  29  inches  and  thirty-five-hnndredths  of  an  inch  would  be 
written  29.35  inches,  Ac. 

THERMOMETER. 

In  reading  the  thermometer  the  observer  should  be  careful  to  place  the  eye  at  the 
same  level  as  the  top  of  the  column  of  mercury,  otherwise  the  reading  will  not  be 
correct. 

WET-BULB  THERMOMETER. 

Apiecfe  of  wicking  six  or  eight  inches  in  length  should  be  used  with  this  thermo- 
meter, one  end  being  drawn  over  the  bulb  until  it  is  entirely  covered,  and  the  other 
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end  placed  in  the  cistern  which  is  on  the  wooden  frame.  The  cistern  should  be  kept 
filled  with  pure  rain-water  at  all  times  when  the  temperature  of  the  air  is  above 
freezing-pointy  and  the  cover  should  be  changed  once  a  month  and  the  bulb  carefnily 
cleaned.  The  cover  can  be  kept  clean  by  washing  it  (without  removal)  by  use  of  a 
jet  of  water  thrown  from  a  small  syringe. 

When  the  temperature  of  the  air  is  below  the  freezing-point  the  water  will  be 
emptied  from  the  cistern  and  the  bulb  moistened  with  water.  By  watching  the  mer- 
cnry  in  the  tube  it  will  be  seen  to  fall  for  a  few  minutes  and  then  to  rise  a^ain.  The 
height  of  the  mercury,  or  reading  of  thermometer,  when  at  its  lowest  point,  should 
be  read. 

WIND  VANK. 

Tlie  vane  used  for  determining  the  direction  of  the  wind  must  be  set  where  the  wind 
will  act  freely  on  it,  and  must  never  be  sheltered  by  surrounding  buildioga  or  other 
objects. 

The  direction  of  wind  is  indicated  by  the  point  of  the  horizon  from  which  it  comee ; 
thus  a  north  wind  is  one  blowing  from  the  north,  an  east  wind  is  one  blowing  from 
the  east,  a  south  wind  is  one  blowing  from  the  south,  &,c.  The  directiou  of  the 
wind  will  be  designated  by  the  eight  principal  points  of  the  compass,  N.,  E.,  S.,  W., 
N.  E.,  8.  E.,  S.  W.,  N.  W. 

The  wind- vane  and  stand  consist  of  the  following  parts : 

Ist.  Upright  staff  about  five  feet  in  length,  at  the  lower  end  of  which  should  be  cut  a 
tenon  about  one  inch  in  length  ;  near  upper  end  are  two  holes  which  cross  each  other 
at  right'  angles,  and  through  which  are  passed  the  iron  arms  (marked  3),  at  the  ends  of 
which  are  the  letters  N.  and  S.  and  E.  and  W.  A  hole  is  bored  in  the  upper  end  of 
staff,  in  which  the  slender  iron  (marked  4)  is  screwed,  and  on  which  the  wind- vane 
(marked  5)  is  placed. 

2d.  Four  iron  braces. 

3d.  Two  iron  arms,  with  letters  N.  and  S.  and  £.  and  W.  at  the  ends. 

4th.  Slender  iron  rod  on  which  the  vane  is  placed. 

5th.  Wind-vane. 

To  place  the  vane  and  stand  in  position,  a  small  platform,  abont  two  and  a  half  feet 
square,  should  be  placed  on  roof  of  observer's  office  and  carefully  leveled.  A  hole  to 
receive  the  tenon  at  the  foot  of  staff  should  be  cut  in  center  of  platform.  Draw  upon 
the  platform  the  true  meridian  line  passing  throngh  the  center,  and  mark  the  ends  of 
th«  line  N.  nnd  S.,  respectively. 

To  determine  the  true  meridian  line,  place  the  compass  with  its  center  over  the 
center  of  the  bole  in  the  platform ;  place  the  eye  at  south  end  of  needle,  and  mark  on 
platform  a  point  toward  which  the  north  end  of  needle  points ;  "place  the  eye  at  north 
end  of  needle,  and  mark  the  point  toward  which  the  south  end  of  needle  points. 
Draw  through  the  points  thus  determined  and  the  center  of  platform  a  line,  which 
will  be  the  magnetic  meridian. 

The  variation  of  the  ni-edle  at  your  station  is        ^  east ;  that  is,  the  needle  points 
°  east  of  the  true  north. 

On  Plate  I  will  be  seen  two  lines,  which  cross  each  other  at  the  point  O.  One  of 
these  lines  is  marked  simply  **  N."  and  "  8." ;  the  other  line  is  marked  "  True  N."  and 
*'  True  S."  Place  this  pl»te  with  the  point  marked  '^O"  at,  center  of  platform,  and  so 
that  the  line  marked  "  N."  and  **  8."  immediately  covers  the  line  (or  magnetic  meri- 
dian) which  has  been  marked  on  platform.  Mark  on  the  platform  where  the  line 
marked  **  True  N."  and  **  True  S.'^  reaches  edges  of  plate ;  a  line  drawn  throngh 
these  points,  and  the  center  of  platform,  will  be  the  true  "N."  and  *'  S.^'  line,  or  true 
meridian.  Paint  on  the  platform  a  circle  (whose  center  coincides  with  the  center  of 
the  platform)  having  a  diameter  of  about  two  feet,  aud  on  this  circle  mark  the  four 
cardinal  points  N.,  E.,  8.,  and  W.,  and  the  fonr  intermediate  points  N.  E.,  8.  E.,  S.  W., 
and  N.  W.  Unscrew  ihe  nuts  at  ends  of  iron  arms  (3) ;  take  off"  the  movable  letters ; 
pass  the  rods  throngh  the  holes  drilled  near  upper  end  of  staff;  put  on  the  letters  and 
screw  on  the  nuts.  Screw  the  slender  iron  rod  (4)  into  the  hole  in  end  of  staff.  Place 
a  screw  about  six  inches  above  the  lower  end  of  staff,  and  immediately  below  the  end 
of  arm  on  which  the  letter  N.  is  placed.  Place  the  tenon  at  foot  of  staff  in  the  hole 
in  center  of  platform,  and  turn  the  staff  uutil  the  screw  under  letter  N.  is  immediately 
over  the  meridian  line,  the  arm  with  letter  N.  will  be  immediately  over  the  end  of 
meridian  line  (marked  '*N^'),  and  therefore  points  to  the  true  north.  Place  the  straff  in 
a  vertical  position,  this  being  determined  by  the  use  of  a  plumb-line;  fasten  one  end 
of  each  of  the  iron  braces  (2)  to  the  platform  and  the  other  end  to  the  staff,  so  as  to 
hold  the  latter  firmly  in  position.  Place  the  wiud-vane  on  the  slender  rod  (4),  pasa- 
ing  the  rod  through  the  hole  near  center  of  vane. 

In  determining  the  direction  of  the  wind  at  the  time  of  observation,  the  division  of 
the  circle  which  most  nearly  coincides  with  the  direction  in  which  the  arrow-head  of 
vane  points  will  'be  taJken  as  the  direction  of  the  wind. 
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Id  winds  of  considerable  strength,  the  vane  is  never  at  rest  or  fixed  in  the  same  direc- 
tion ;  it  oscillates  incessantly,  and  its  oscillations  increase  with  the  violence  of  the 
wind.  In  snch  cases  observers  mast  note  the  mean  direction  between  the  extremes. 
When  the  wind  is  too  light  to  move  the  vane,  and  when  it  is  calm,  no  direction  will  be 
recorded. 

RAIN-OAU6B. 

The  raio-gange  will  be  placed,  whenf>ver  practicable,  with  the  top  of  the  fannel-shaped 
collector  twelve  inches  above  the  snrfaoe  of  the  ground,  firmly  fixed  in  a  vertical  posi- 
tion, and  protected  from  the  interference  of  unanthorized  persons.  It  will  be  exam- 
ined at  time  of  making  the  daily  observations,  the  amount  of  water  it  contains  care- 
fully measured  by  means  of  the  graduated  rod  sent  with  each  gauge,  and  then  emp- 
tied and  retamed  to  its  proper  position.  When  a  position  at  the  level  of  the  ground 
caoDot  be  foand  with  a  sufficiently  clear  exposure,  the  gauge  will  be  placed  on  the  top 
of  the  instrument-room,  or  roof  of  the  building  occupied  by  the  observer,  who  will 
measure  the  height  above  the  ground  and  report  it  to  this  office. 

The  measaring-rod  is  graduated  in  or  divided  into  inches  and  tenths  of  inches,  and 
the  proportion  Mtween  the  cylinder  and  funnel  is  as  ten  to  one,  so  that  ten  inches  upon 
the  rod  corresponds  with  one  inch  of  actual  rain-fall,  one  inch  on  the  rod  to  one-tenth 
of  rain,  and  one-tenth  on  the  rod  to  one-hundredth  of  rain.  Snow  will  be  melted  and 
then  measured,  and  reported  in  the  same  manner  as  rain,  but  the  fact  of  its  being 
melted  snow  must  be  noted  under  the  head  of  ''remarks"  in  the  weekly  reports. 

Whenever  from  any  cause  the  snow  cannot  be  melted,  the  depth  will  be  measured 
and  ten  inches  of  snow  reported  as  one  inch  of  rain.  The  rule  for  determining  the 
amount  of  rain-faU  from  the  amount  of  water  collected  in  the  tube  is  as  follows,  viz : 

Measure  the  amount  of  water  in  the  tube  with  the  measuring-stick,  which  is  divided 
into  inches  and  tenths.  Divide  the  amount  of  wat-er  found  by  ten ;  the  quotient  will 
be  the  amount  of  rain-fall. 

EXAMPLES. 

Amount  of  water  in  tube 1.4  inches. 

Amount  of  rain-fall 14  inch. 

Amount  of  water  in  tube 15.6  inches. 

Amount  of  rain-fall 1.56  inches. 

Amount  of  water  in  tube 0.1  inch. 

Amount  of  rain-fall 0.01  inch. 

When  reports  cannot  be  forwarded  on  the  day  on  which  they  are  taken,  they  will 
not  be  transmitted  by  telegraph. 

C.  E.  KILBOURNE, 
First  Lieutenant  Second  U.  S,  Arlillery^  Acting  Signal  Officer  and  Aeeietant, 
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Barometer — Obierved  readings. 
All  oipher- words  mast  be  written  clearly  and  distinctly. 

16.00  to  16.99. 


16.00  Ab 

16.25  Abscond 

16.50  Acid 

16.75  Adeline 

.01  Aback 

.26  Absence 

.51  Acorn 

.76  Adieu 

.02  Abaft 

m27  Absent 

j52  Acquaint. 

.77  Adjoin 

.03  Abandon 

.28  Absist 

.53  Acquest 

.78  Adjourn 

.04  Abase 

.29  Absorb 

.54  Acquire 

.79  Adjudge 

.05  Abash 

.30  Abstain 

.55  Acquit 

.80  Adjunct 

.06  Abator 

.31  Abstract 

.56  Acre 

.81  Adjure 

.07  Abbey 

.32  Absurd 

.57  Across 

.82  A((just 

.08  Abbot 

.33  Abundant 

.58  Acting 

.83  Ac^utant 

.09  Abdnct 

.34  Abusive 

•59  Action 

.84  Admiral 

.10  Abet 

.35  Abyss 

.60  Active 

.85  Admire 

.11  Abhor 

.36  Accede 

.61  Actress    • 

.86  Admit 

.12  Abiding 

.37  Accent 

.62  Actual 

.87  Admonish 

.13  Abject 

Jid  Accept 

.63  Acumen 

.88  Adore 

.14  Abinre 
.15  Able 

.39  Access 

.64  Acute 

.89  Adorn 

.40  Accident 

.65  Adage 

.90  Adrift 

.16  Abode 

.41  Acclaim 

.66  Adapt 

.91  Adroit 

.17  Abolish 

.42  Accord 

.67  Add 

.92  Adult 

.18  Aboand 

.43  Accost 

.68  Adder 

.93  Advance 

.19  Aboat 

.44  Account 

.69  Addict 

.94  Advent 

.20  Above 

.45  Accrue 

.70  Addition 

.95  Adventure 

.21  Abridge 
.22  Abroad 

.46  Accuse 

.71  Adding 

.96  Adverb 

.47  Ace 

.72  Address 

.97  Adverse 

.23  Abrnpt 

.48  Ache 

.73  Adduce 

.98  Advice 

.24  Abscess 

.49  Achieve 

.74  Adhere 

.99  Advocate 

17.00  to  17.99. 

17.00  Affair 

17.25  Agitate 

17.50  Alight 

17.75  Alpine 

.01  Affect 

.26  Aglow 

.51  Alike 

.76  Already 

.02  Affiance 

.27  Agony 

.52  Alive 

.77  Also 

.03  Affine 

.28  Agree 
.29  Ahead 

.5:)  Allay 

.78  Altar 

.04  Affirm 

.54  Allege 

.79  Alternate 

.05  Affix 

.30  Aid 

.55  Alliance 

.80  Although 

.06  Afflict 

.31  Aiding 

.56  Alligator 

.81  Alto 

.07  Affluent 

.32  Ailment 

.57  Allot 

.82  Alum 

.08  Afflnz 

.33  Aim 

.58  Allow 

.83  Alvin 

.09  Afford 

.34  Air 

.59  Allowance 

.84  Alvord 

.10  Affray 

.35  Aisle 

.60  Allude 

.85  Always 

.11  Affront 

.36  Akin 

.61  Allure 

.86  Amateur 

.12  Affnse 

.37  Alarm 

.62  Allusion 

.87  Amaze 

.13  Afraid 

.38  Alas 

.63  Almanac 

.88  Amazon 

.14  After 

.39  Album 

.64  Almond 

.89  Amber 

.15  Aft  ward 

.40  Alcove 

.65  Alms 

.90  Ambit 

.16  Again 

.41  Alder 

.66  Aloe 

.91  Ambition 

.17  Against 

.42  Alderman 

.67  Aloft 

.92  Ambler 

.16  Age 

.43  Aldine 

.6H  Alone 

.93  Amboy 
.94  Ambulanoe 

.19  Agency 

.44  Ale 

.69  Along 

.20  Agent 

.45  Alert 

.70  Aloof 

.95  Ambush 

.21  Aggress 

.46  Alexis 

.71  Aloud 

.96  Amen 

.22  Aggrieye 
.23  Aghast 

.47  Algebra 
.48  Alien 

.72  Alps 
.73  Alpha 

.97  Amend 
.98  America 

.24  AgUe 

.49  Alienate 

.74  Alphabet 

.99  Amiable 

18.00  to  18.99. 

« 

18.00  Amid 

18.08  Amply 

18.16  And 

18.24  Ankle 

.01  Amidst 

.09  Amulet 

.17  Anew 

.25  Anna 

.02  Amiss 

.10  Amuse 

.18  Angel 

.26  Annals 

.03  Amity 

.11  Amusing 

.19  Angelic 

.27  Anneal 

.04  Amnesty 

.12  Amusive 

.20  Angle 

.28  Annex 

.05  Amongst 

.13  Ancestor 

.21  Angry 

.29  Announce 

.06  Amount 

.14  Anchor 

.22  Anguish 

.30  Annoy 

.07  Ample 

.15  Ancient 

.23  Animal 

.31  Annual 
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18.32  AddqI 

18.49  Ape 

18.66  Apply 

18.83  Arch 

.33  Anoint 

50  Apish 

.67  Appoint 

.84  Archer 

JM  Another 

.51  Apology 

.68  Appraise 

.85  Archive 

.35  Answer 

.52  Apostate 

.69  Apprise 

,86  Ardent 

.36  Ant 

.53  Apostle 

.70  Approach 

.87  Argue 

.37  Antelope 

.54  Apparel 

.71  Approval 

.88  Argument 

.38  Anthem 

.55  App-irent 

.72  Approve 

.89  Arise 

.39  Antic 

.56  Appeach 

.73  Appnlse 

.90  Ark 

.40  Antidote 

.57  Appeal 

.74  April 

.91  Arm 

.41  Antiqne 

.58  Appear 

.75  Apron 

*  .92  Armada 

.42  Antler 

.59  Appease 

.76  Aptness 

,9'6  Armful 

.43  Anvil 

.60  Appellant 

.77  Arab 

.94  Arming 

.44  AnxioQS 

.61  Append 

.78  Arabic 

.95  Armlet 

.45  Any 

.62  Appendage 

.79  Arbiter 

.96  Armor 

.46  Apace 

.63  Applaud 

.80  Arbitrate 

.97  Armory 

.47  Apart 

.64  Applause 

.81  Arbor 

.98  Army 

.48  Apathy 

.65  Apple 

.82  Arcade 

.99  Around 

19.00  to  19.99. 

19.00  Aroose 

19.25  Asper 

19.50  Astray 

19,75  Auger 

.01  Arraign 

.26  Asperse 

.51  Astride 

.76  Aught 

.02  Arrange 

.27  Asphalt 

.52  Astute 

.77  Augment 

.03  Arrant 

.28  Aspirant 

.53  Asylum 
.54  Atnletio 

.78  August 

.04  Array 

.29  Aspire 

.79  Aurora 

.05  Arrest 

.30  Assail 

.55  Athwart 

.80  Author 

.06  Arriyal 

.31  Assassin 

.56  Atlas 

.81  Autumn 

.07  Arrow 

.32  Assault 

.57  Atom 

.82  Avail 

.OS  Arsenic 

.33  Assembly 

.58  Atone 

.83  Avast 

.09  Arson 

.34  Assent 

.59  Attach 

.84  Avannt 

.10  Artful 

.35  Assess 

.60  Attain 

.85  Avenge 

.11  Article 

.36  Assers 

.61  Attempt 
.62  Attendance 

.86  Average 

.12  Artisan 

.37  Assign ' 

.87  Avert 

.13  Artist 

.38  Assist 

,63  Attention. 

.88  Avoid 

.14  Artless 

.39  Assistant 

.64  Attentive 

.89  Avoke 

.15  As 

.40  Assort 

.65  Attest 

.90  Avouch 

.16  Ascend 

.41  Assuage 

.66  Attic 

.91  Avow 

.17  Ascribe 

.42  Assume 

.67  Attire 

.92  Await 

.18  Ash 

.43  Assure 

.68  Attitude 

.93  Awaiting 

.19  Asbame 

.44  Aster 

.69  Attorney 

.94  Awake 

.20  Ashes 

.45  Astern 

.70  Attract 

.95  Away 

.21  Ashore 

.46  Asthma 

.71  Auburn 

.96  Awful 

.22  Aside 

.47  Astonish 

.72  Auction 

.97  Awhile 

JSi3  Asleep 

.48  Astound 

.73  Audience 

.98  Awning 

.24  Aspect 

.49  Astral 

.74  Audit 

.99  Axis 

20.00  to  20.99. 

20.00  Babble 

20.21  Bake 

20.42  Bandit 

20.63  Baronet 

.01  Babe 

.22  Baker 

.43  Ban^ 
.44  Banish 

.64  Barouche 

.02  Babel 

.23  Baking 

.65  Barque 

.03  Baboon 

.24  Balance 

.45  Bank) 
.46  Bank 

.66  Barracks 

.04  Bachelor 

.25  Balcony 

.67  Barrel 

.05  Back 

.26  Baleful 

.47  Banker 

.68  Barren 

.06  Backing 

.27  Balk 

.48  Banking 

.69  Bjirrow 

.07  Backward 

.28  Balkish 

.49  Bankrupt 

.70  Barter 

.06  Bacon 

.29  Balky 

.50  Banner 

.71  Barton 

.09  Bad 

.30  Ball 

.51  Banquet 

.72  Base 

.10  Badge 
.11  Badly 

.31  Ballad 

.52  Bantam 

.73  Baseless 

.32  Ballast 

.53  Baptism 

.74  Basement 

.12  Badness 

.33  Ballet 

.54  Baptist 

.75  Bashful 

.13  Ba£ae 

.34  Balloon 

.55  Baptize 

.76  Basil 

.14  Bag  * 

.35  Balloting 

.56  Barber 

.77  Basin 

.15  Baggiige 

.36  Balm 

.57  Bare 

.78  Basis 

.16  Bagging 
.17Ban^    * 

.37  Balsam 

.58  Bargain 

.79  Bask 

.38  Baltic 

.59  Barge 
.60  Barley 

.80  Basket 

.18  Bailiff 

.39  Bamboo 

.81  Bass 

.19  Baily 

.40  Band 

.61  Baron 

.82  Bassett 

.20  Bain 

.41  Bandage 

.62  Baroness 

.83  Bastard 
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20.84  Baste 

20.88  Batfnl 

20.92  Bathing 

20.96  Baxter 

.85  Bastile 

.89  Batting 

.93  Battle 

.97  Bay 

.86  Bat 

.90  Battery 

.94  Batton 

.98  Bayard 

.87  Batch 

.91  Bathe 

.95  Bauble 

.99  Bayonet 

21.00  to  21.99. 

21.00  Be 

21.25  Bedaub 

21.50  Beheld 

21.75  Benign 

.01  Beach 

.    .26  Bedding 

.51  Behind 

.76  Bennet 

.02  Beacon 

.27  Bedei 

.52  Behold 

.77  Benton 

.03  Bead 

.28  Bedew 

.53  Behoof 

.78  Benumb 

.04  Bfiadle 

.29  Bedim 

.54  Behoove 

.79  Bequeath 

.05  Beak 

.30  Bedlam 

.55  Being 

.80  Bequest 

.06  Beam 

.31  B«ef 

.56  Belate 

.81  Bereave 

.07  Beaming 

.32  Beetle 

.57  Belch 

.82  Bereft 

.08  Bear 

.33  Befall 

.58  Bolfry 

.83  Berlin 

.09  Bearing 

.34  Befit 

.59  Belief 

.84  Berry 
.85  Berth 

.10  Beard 

.35  Befoam 

.60  Believe 

.11  Bearer 

.36  Befool 

.61  Belight 
.62  Belike 

.86  Beseech 

.12  Beast 

.37  Before 

.67  Beset 

.13  Beastly 

..38  BefonI 

.63  Bell 

.88  Beside 

.14  Beat 

.39  Befriend 

.64  Bellow 

.89  Besiege 

.15  Beating 

.40  Beget 

.65  BeloDg 

.90  Best 

.16  Beaufort 

.41  Beggar 

.66  Belting 

.91  Bestain 

.17  Beanty 

.42  Bogild 

.67  Bemoan  - 

.92  Bestow 

.18  Became 

.43  Begin 

.68  Bemoam 

.93  Bet 

.19  Bfcanse 

.44  Beginner 

.69  Bend 

.94  Betake 

.20  Beck 

.45  Begone 

.70  Bender 

.95  Betide 

.21  Beckon 

.46  Begrudge 

.71  Beneath 

.96  Betoken 

.22  Beclond 

.47  Behalf 

.72  Benefit 

.97  Betray 

.23  Becoming 

.48  Behave 

.73  Bengal 

.98  Betrira 

.24  Bed 

.49  Behead 

.74  Benight 

.99  Betroth 

• 

22.00  to  22.99. 

22.00  Better 

22.25  Binacle 

22.50  Blend 

22.75  Blnoder 

.01  Betty 

.26  Bird 

.51  Bless     * 

.76  Blunt 

.02  Between 

.27  Birthday 

.52  Blessing 

.77  Blush 

.03  Betwixt 

.28  Biscay 

.53  Blight 

.78  Blaster 

.04  Bevel 

.29  Biscuit 

.54  Blind 

.79  Boarding 
.80  Boastful 

.05  Bevy 

.30  Bishop 

.55  Blinker 

.06  Bewail 

.31  Bison 

.56  Blissful 

.81  Boasting 

.07  Beware 

.32  Bite 

.57  Blister 

.82  Boatman 

.OS  Bewilder 

.33  Bitten 

.58  Blithe 

.83  Boats wai 

.09  Bewitch 

.34  Blab 

.59  Blockade 

.84  Bobby 

.10  Beyond 

.35  Black 

.60  Blonde 

.85  Bobbin 

.11  Bias 

.36  Blacking 

.61  Blood 

.86  Bodeful 

.12  Bib 

.37  Blade 

.62  Bloom 

.87  Bodkin 

.13  Bible 

.38  Blame 

.63  Blooming 

.88  Body 

.14  Bicker 

.39  Blameful 

.64  Blossom 

.89  Bogus 
.90  Boiler 

.15  Bidder 

.40  Blameless 

.65  Blot 

.16  Bidding 

.41  Blanche 

.66  Blotting 

.91  Boiling 

.17  Biddy 

.42  Blank 

.67  Blotch 

.92  Bold 

.18  Bide 

.43  Blanket 

.68  Blouse 

.93  Boldness 

.19  Bilge 

.44  Blast 

.69  Blow 

.94  Bolster 

.20  Bilious 

.45  Blasting 

.70  Blowing 

.95  Bolting 

.21  Billiards 

.46  Bleach 

.71  Blown 

.96  Bolus 

.22  Billion 

.47  Bleak 

.72  Blubber 

.97  Bomb 

.23  Billy 

.4H  Bled 

.73  Blue 

.98  Bombard 

.24  Binding 

.49  Blemish 

.74  Bluff 

.99  Bombast 

23.00  to  23.99. 

23.00  Bone 

23.06  Booming 

23.12  Bosom 

23.18  Bound 

.01  Boneless 

.07  Booth 

.13  Botts 

.19  Bounty 

.02  Bonfire 

.08  Borax 

.14  Bottom 

.20  Boquet 

.03  Boneset 

.09  Border 

.15  Bought 
.16  Boulder 

.21  Bower 

.04  Book 

.10  Boring 

.22  Bowl 

.05  Boom 

.11  Borongh 

.17  Bounoe 

.23  Box 
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23.24 

.25 
.26 
.27 
.28 
.29 
.30 
.31 
.32 
.33 
.34 
.35 
.36 
.37 
.38 
.39 
.40 
.41 
.42 


Boyhood 

Boyish 

Braoe 

Bracelet 

Bracket 

Brackish 

Brad 

Brag 

Braggart 

Braid 

Braioless 

Brake 

Branch 

Braud 

Brandish 

Brandy 

Brant 

Brash 

Brass 


23.43 
.44 
.45 
.46 
.47 
.4« 
.49 
.50 
.51 
.52 
.53 
.54 
.55 
.56 
.57 
.58 
.59 
.(K) 
.61 


Brat 

Brave 

Bravely 

Bravo 

Brawl 

Bray 

Breach 

Bread 

Breast 

Breathe 

Breathing 

Breed 

Breeding 

Breeze 

Brew 

Brewing 

Bribe 

Brick 

Bride 


23.62 
.63 
.64 
.65 
.66 
.67 
.68 
.69 
.70 
.71 
.72 
.73 
.74 
.75 
.76 
.77 
.78 
.79 
.80 


Bridge 

Bridfe 

Bief 

Brigade 

Brigand 

Bright 

Brilliant. 

Brim 

Brimful 

Brindle 

Brine 

Bring 

Brisk 

Bristle 

British 

Broadway 

Broil 

Broken 

Bronze 


23.81 

.82 
.83 
.84 
.85 
.86 
.87 
.88 
.89 
.90 
.91 
.92 
.93 
.94 
.95 
.96 
.97 
.98 
.99 


Brook 

Broom 

Brother 

Brow 

Brown 

Browning 

Brain 

Brnise 

Brushing 

Brntal 

Brate 

Bryant 

Bncket 

Bndget 

Bnff 

Bnffer 

Buffoon 

Bugle 

Build 


24.00  to  24.99. 


24.00 
.01 
.02 
.03 
.04 
,05 
.06 
.07 
.08 
.09 
.10 
.11 
.12 
.13 
.14 
.15 
.16 
.17 
.18 
.19 
.20 
.21 
.22 
.23 
.24 


Bulb 

BnUy 

Bulrush 

Bump 

Bunch 

Bundle 

Bunting 

Buoy 

Burr 

Burden 

Bureau 

Burglar 

Burner 

Burning 

Burnish 

Burst 

Bush 

Bushby 

Business 

Bust 

Bustle 

Busy 

Butcher 

Butler 

Buttress 


24.25 
.26 
.27 
.28 
.29 
.30 
.31 
.32 
.33 
.34 
.35 
.36 
.37 
.38 
.39 
.40 
.41 
.42 
.43 
.44 
.45 
.46 
.47 
.48 
.49 


By 

Cabbage 

Cabin 

Cabinet 

Cable 

Caboose 

Cactus 

Caddis 

Cadence 

Cadet 

Calf 

Cage 

Cajole 

Cake 

Calk 

Calking 

Call 

Calling 

Calm 

Calmness 

Calver 

Cambric 

Camel 

Camp 

Campaign 


24.50  Campbell  24.75  Cap 

.51  Camphor  .76  Capable 

.52  Camping  .77  Cape 

.53  Can  .78  Caper 

.54  Canal  .79  Capital 

.55  Canary  .80  Capstan 

.56  Cancel  .81  Capsule 

.57  Cancer  .82  Captain 

.58  Candid  .83  Caption 

.59  Candidate  .84  Captive 

.60  Candle  .85  Captor 

.61'  Candor  .86  Capture 

.62  Candy  .87  Caravan 

.63  Cane  .88  Carbine 

.64  Canine  .89  Carbon 

.65  Canister  .90  Carboy 

.66  Canker  .91  Carcass 

.67  Cannibal  .92  Card 

.68  Cannon  .93  Cardinal 

.69  Cannot  .94  Career 

.70  Canoe  .95  Careful 

.71  Canopy  .96  Careless 

.72  Canteen  .97  Caress 

.73  Canton  .98  Cargo 

.74  Canvas  .99  Carliu 


25.00  to  25.99. 


25.00 
.01 
.02 
.03 
.04 
.05 
.06 
.07 
.08 
.09 
.10 
.11 
.12 
.13 
.14 
.15 
.16 
.17 
.18 


Carlisle 

Carmel 

Carlot 

Carman 

Carnage 

Carnation 

Carnival 

Camy 

Caroline 

Caromel 

Carouse 

Carpenter 

Carpet 

Carroll 

Carson 

Cartage 

Carter 

Cartoon 

Cartridge 


25.19 
.20 
.21 
.22 
.23 
.24 
.25 
.26 
.27 
.28 
.29 
.30 
.31 
.32 
.33 
.34 
.35 
.36 
.37 


Carve 

Carver 

Carving 

Case 

Cash 

Cashier 

Casing 

Case 

Cafiket 

Castigate 

Casting 

Castle 

Castrate 

Casual 

Cat 

Cat'Ch 

Catling 

Catnip 

Cattle 


25.38 
.39 
.40 
.41 
.42 
.43 
.44 
.45 
.46 
.47 
.48 
.49 
.50 
.51 
.52 
.53 
.54 
.55 
.56 


Caucus 

Caught 

Cause 

Caustic 

Caution 

Cavil 

Cease 

Cedar 

Cell 

Cellar 

Cement 

Censor 

Cent 

Centre 

Central 

Century 

Certain 

Certify 

Cesaant 


25.57 
.58 
.59 
.60 
.61 
.62 
.63 
.64 
.65 
.66 
.67 
.68 
.69 
.70 
.71 
.72 
.73 
.74 
.75 


Ceylon 

Chafe 

Chaff 

Chagrin 

Chain 

Chairman 

Chaise 

Chaldron 

Chalk 

Challenge 

Chamber 

Chamois 

Champion 

Chance 

Chandler 

Change 

Channel 

Chant 

Chantress 
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25.76  Chapel 

25.82  Charger 

25.88  Chasm 

25.94  Chaw 

.7?  Chaplain 

.83  Chanty 

.89  Chaste 

.95  Cheap 

.78  C hapless 

.84  Charm 

.90  Chasten 

.96  Cheat 

.79  Chapman 

.85  Charming 

.91  Chastise 

.97  Check 

.80  Chapter 

.86  Charter 

.92  Chat 

.98  Checkless 

.81  Charade 

.87  ChaAe 

.93  Chattel 

.99  Cheerful 

26.00  to  26.99. 

26.00  Cheese 

26.25  Choice 

26.50  Clad 

26.75  Climb 

.01  Chemical 

.26  Choke 

.51  Claim 

.76  Clinch 

.02  Chemist 

.27  Choose 

.52  Claimant 

.77  Cling 
.78  Clinker 

.03  Cherish 

.28  Chorus 

.53  Clamor 

.04  Cherry 

.29  Chowder 

.54  Clamp 

.79  Clip 

.05  Cherub 

.30  Christian 

.55  Clapper 

.80  Cloak 

.06  Chess 

.31  Christmas 

.56  Clarence 

.81  Clock 

.07  Chester 

.32  ChroDic 

.57  Claret 

.82  Cloddy 

.08  Chestnut 

.33  Chronicle 

.58  Clash 

.83  Close 

.09  Chewing 

.34  Chub 

.59  Classic 

.84  Closely 

.10  Chicken 

.35  Chuckle 

.60  Clay 

.85  Closet 

.11  Chide 

.36  Chum 

.61  Clean 

.86  Closure 

.12  Chief 

,\f!  Church 

.62  Cleanness 

.87  Clothe 

.13  Chiefly 

.38  Churning 

.63  Clearage 

.88  Clothing 

.14  Chieftain 

.39  Cinder 

.64  Clearance 

.89  Clouds 

.15  Ch.ld 

.40  Cipher 

.65  Clearing 

.90  Cloudy 

.16  Childish 

.41  Circle 

.66  Clearly 

.91  Cloudless 

.17  Children 

.42  Circuit 

.67  Cleaver 

.92  Clover 

.18  Chill 

.43  Circular 

.68  Cleft 

.93  Clown 

.19  Chime 

.44  Circus 

.69  Clement 

.94  Club 

.20  Chimney 

.45  Cistern 

.70  Clergy 

.95  Clue 

.21  Chink 

.46  Citizen 

.71  Client 

.96  Clumsy 

.22  Chip 

.47  Citron 

.72  Cliff 

.97  Cluster 

.23  Chipping 

.48  City 

.73  Climate 

.98  Clutch 

.24  Chisel 

.49  Civilian 

.74  Climax 

.99  Coach 

27.00  to  27.99. 

27.00  Coal 

27.25  Combat 

27.50  Complete 

27.75  Condole 

.01  Coarse 

.26  Combine 

.51  Complex 

.76  Conduce 

.02  Coast 

.27  Comedy 

.52  Comply 

.77  Conduct 

.03  Coasting 

.28  Comet 

.53  Compose 

.78  Confer 

.04  Coax 

.29  Comfit 

.54  Compound 

.79  Confess 

.05  Cobalt 

.30  Comfort 

.55  Compress 

.80  Confide 

.06  Cobble 

.31  Comma 

.56  Comprise 

.81  Confidence 

.07  Coffee 

.32  Command 

.57  Compute 

.82  Confident 

.08  Coffin 

.33  Commence 

.58  Concave 

.83  Confine 

.09  Cogent 
.10  Coiling 

.34  Commend 

.59  Conceal 

.84  Confirmed 

.35  Comment 

.60  Concede 

.85  Conflict 

.11  Colder 

.36  Commit 

.61  Conceit 

.86  Conflux 

.12  Collapse 

.37  Commode 

.62  Conceive 

.87  Conform 

.13  Collate 

.38  Commodore 

.63  Concept 

.88  Cori  found 

.14  Collect 

.39  Common 

.64  Concern 

.89  Confront 

.15  Collector 

.40  Commune 

.65  Concert 

.90  Confuse 

.16  College 

.41  Commute 

.66  Concise 

.91  Congress 

.17  Colon 

.42  Compact 

.67  Conclave 

.92  Conjure 

.18  Colonel 

.43  Compare 

.68  Conclude 

.93  Connect 

.19  Colony 

.44  Compass 

.69  Concord 

.94  Count ve 

.20  Colors 

.45  Compel 

.70  Concourse 

.95  Conquer 

.21  Colt 

.46  Compete 

.71  Concur 

.96  Conquest 

.22  Columbia 

.47  Competent 

.72  Condemn 

.97  Conscience 

.23  Column 

.48  Compile 

.73  Condense 

.98  Conscript 

.24  Comb 

.49  Complain 

.74  Condition 

.99  Consent.. 

28.00  to  28.99. 

28.00  Conserve 

28.04  Console 

28.08  Construct 

28.12  Consume 

.01  Consider 

.05  Conspire 

.09  Construe 

.13  Contain 

.02  Consign 

.06  Constant 

.10  Consulate 

.14  Contempt 

.03  Consist 

.07  Constrain 

.11  Consult 

.15  Contend 
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28.16  Contest  28.37  Coquet 

.17  Contineat  .38  Coral 

.18  Continne  .39  Cordage 

.19  Contract  .40  CordiiQ 

.20  Contrary  .41  Cordon 

.21  CoDtribate  .42  Cork 

.22  Contrive  .43  Corn 

Sm  Control  .44  Corner 

.24  Contuse  .45  Cornet 

.25  Convene  .46  Cornice 

.26  Convert  .47  Corpse 

J27  Converse  .48  Corrode 

.28  Convey  .49  Corrupt 

.29  Convict  .50  Corsage 

.30  Conviction  .51  Corset 

.31  Convince  .52  Cortis 

.32  Convulse  .53  Cosily 

.33  Copal  .54  Costly 

.34  Copious  .55  Costume 

.35  Copper  .56  Cosy 

.36  Coppy  ,57  Cottage 


28.58 
.59 
.60 
.61 
.62 
.63 
.64 
.65 
.66 
.67 
.68 
.69 
.70 
.71 
.72 
.73 
.74 
.75 
.76 
.77 
.78 


Cotton 

Cougti 

Could 

Counsel 

Count 

Counter 

Counters 

Country 

Couple 

Coupling 

Courage 

Courier 

Courting 

Cousin 

Covenant 

Cover 

Coward 

Cox 

Coxcomb 

Crab 

Crack 


29.00  to  29.99. 


•29.00  Crescent  29.25  Crusade 

.01  Creswell  .26  Crust 

.02  Crew  .27  Cry 

.03  Cribbage  .28  Crystal 

.04  Cricket  .29  Cuban 

.05  Crime  .30  Cube 

.06  Criminal  .31  Cubic 

.07  Crimson  .32  Cuckoo 

Oa  Cripple  .33  Cudgel 

.09  Crisis  ..34  Cuff 

.10  Crisp  .35  CuUis 

.11  Crispin  .36  Cnlly 

.12  Critic  .37  Culprit 

.13  Crook  .38  Culture 

.14  Cross  .39  Cumber 

.15  Cr  ton  .40  Cunning 

.16  Crouch  .41  Cupid 

.17  Cruup  .42  Cupola 

•W  Crowd  .43  Cupping 

•19  Crowing  .44  Curdlesst 

•20  Crown  .45  Cure 

.21  Crudf)  .46  Curious 

'^^  Cruel  .47  Curl 

.23  Cruise  .48  Curlew 

'^  Crumb  .49  Curliug 


29.50 
.51 
.52 
.53 
.54 
.55 
.56 
.57 
.58 
.59 
.60 
.61 
.62 
.63 
.64 
.65 
.66 
.67 
.68 
.69 
.70 
.71 
.72 
.73 
.74 


Current 

Curtail 

Curtain 

Cushion 

Custard 

Custer 

Custody 

Custom 

Customer 

Cutlas 

Cutter 

Cutting 

Dabble 

Dagger 

Dahlia 

Daily 

Dainty 

Dairy 

Damage 

Damask 

Damp 

Damper 

Damsel 

Dance 

Dander 


30.00  to  30.99. 


30.00  Deduct  30.18  Demand 

.01  Deep  .19  Demon 

•02  Defame  .20  Demur 

.03  Default  .21  Dent 

•04  Defeat  .22  Deny 

•05  Defect  .23  Depart 

•06  Defend  .24  Depend 

•07  Defence  .25  Deplore 

•OS  Define  .26  Deploy 

•09  Defraud  .27  Depose 

•10  Defray  .28  Depot 

•U  Defy  .29  Depress 

•12  Defrree  .30  Deprive 

.13  Deject  .31  Desert 

•14  Dflay  .32  Design 

•15  Delight  .33  Desire 

•16  Delude  .34  Desk 

•17  Deluge  .35  Despot 


30.36 
.37 
.38 
.39 
.40 
.41 
.42 
.43 
.44 
.45 
.46 
.47 
.48 
.49 
.50 
.51 
.52 
.53 


Destine 

Destroy 

Detach 

Detest 

Devote 

Devour 

Dew 

Dexter 

Differ 

Diffuse 

Digest 

Dilate 

Dilute 

Dime 

Dimple 

Dine 

Dinner 

Dip 


28.79 
.80 
.81 
.82 
.83 
.84 
.85 
.86 
.87 
.88 
.89 
.90 
.91 
.92 
.93 
.94 
.95 
.96 
.97 
.98 
.99 


Cradle 

Craft 

Cram 

Cramp 

Crane 

Crank 

Crape 

Crash 

Crater 

Cravat 

Craven 

Crazy 

Cream 

Creator 

Creatnre 

Credence 

Credible 

Credit 

Creed 

Creek 

Creep 


29.75 
.76 
.77 

.78 

.79 

.80 

.81 

.82 

.83 

.84 

.85 

.86 

.87 

.88 

.89 

.90 

.91 

.92 

.93 

.94 

.95 

.96 

.97 

.98 

.99 


Dandy 

Danger 

Dark 

Darkness 

Darling 

Dash 

Dastard 

Date 

Daub 

Daughter 

Daunt 

Da%id 

Dawn 

Dayton 

Deacon 

Dead 

Deaf 

Deal 

Death 

Debase 

Debt 

Decay 

Decent 

Decide 

Decline 


30.54 
.55 
.56 
.57 
.58 
.59 
.CO 
.61 
.62 
.63 
.64 
.65 
.66 
.67 
.68 
.69 
.70 
.71 


Dipper 

Discount 

Discuss 

Disgrace 

Di»gust 

Dismay 

Dismiss 

Disown 

Dispatch 

Display 

Dispt  se 

Dispute 

Distance 

Disturb 

Disuse 

Divert 

Divide 

Dock 
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30.72  Doctor 

30.79  Draft 

30.86  Drink 

30.93  Dungeon 

.73  Dog 
.74  Dollar 

.80  Dragon 

.87  Drive 

.94  Dnnning 

.81  Drain 

.88  Drop 

.95  Dupe 

.75  Donkey 

.82  Draw 

.89  Drum 

.96  Durance 

.76  Doom 

.83  Dream 

.90  Duel 

.97  Dnress 

.77  Door 

.84  Dress 

.91  Dull 

.96  Dost 

.78  Doubt 

.85  Df  iU 

.92  Dumpy 

.99  Duty 

Dry-hulb  thermometer. 

—60°  to  — 1°. 

—50  Fable 

— 37  Failing 

—24  Fallen 

—12  Fantom 

—49  Fabric 

-36  Failure 

—23  False 

—11  Faroe 

—48  Face 

-35  Faint 

—22  Falsify 

—10  Fare 

—47  Facial 

—34  Faintness 

—21  Falfer 

—  9  Farmer 

—46  Facing 

—33  Faiiity 

—20  Fame 

—  8  Farming 

—45  Fact 

—32  Fair 

—19  Family 

—  7  Faro 

—44  Faction 

— 31  Fairness 

—18  Famish 

—  6  Farthing 

—43  Factions 

—30  Faith 

— 17  Famous 

—  5  Fashion 

— 4*<J  Factor 

—29  Faithful 

—16  Fan 

—  4  Fast 

—41  Fade 

—28  Faithless 

— 15  Fanatic 

—  3  Fatol 

—40  Fading 

— 27  Falcon 

— 14  Fancy 

—  2  Father 

—39  Fagot 

—26  Fall 

—13  Fang 

—  1  Fathom 

—38  Fail 

—25  Fallacy 

Dry-bulb  thermometer. 

(P  to  310. 

32°  to  63°. 

64°  to  950. 

96°  to  1250 

0  Fear 

32  Fester 

64  Finding 

96  Flea 

1  Fearful 

33  Festive 

65  Finely 

97  Fleet 

2  Fearless 

34  Festoon 

66  Finger 

98  Flesh 

3  Feast 

35  Fetid 

67  Finish 

99  Flight 

4  Feat 

36  Fetter 

68  Finless 

100  Flinch 

5  Feather 

37  Feudal 

69  Finny 

101  Fling 

6  Feature 

38  Fever 

70  Fire 

102  Flint 

7  Federal 

39  Few 

71  Firm 

103  Float 

8  Fee 

40  Fib 

72  Firmly 

104  Flood 

9  Feeble 

41  Fiber 

73  Firmness 

105  Flower 

10  Feebly 

42  Fickle 

74  First 

106  Fluid 

11  Feed 

43  Fiction 

75  Fiscal 

107  Flute 

12  Feeding 

44  Fiddle 

76  Fish 

108  Fly 

13  Feign 

45  Fidget 

77  Fisher 

109  Foam 

14  Felloe 

46  b^eld 

78  Fit 

110  Focus 

15  Felon 

47  Fife 

79  Fitful 

111  Fodder 

16  Felony 

48  Fifth 

80  Fitness 

112  Fold 

17  Felting 

49  Fig 

81  Fitting 

113  Folks 

18  Female 

50  Fight 

82  Fix 

114  Follow 

19  Feminine 

51  Figure 

83  Fixture 

115  Folly 

20  Fence 

52  Filbert 

84  Flag 

116  Fondly 

21  Fencing 

53  Fil')h 

85  Flagrant 
H6  Flan 

117  Fop 

22  Fender 

64  File 

IIH  Forage 

23  Fennel 

55  Fillet 

87  Flake 

119  Forbid 

24  Ferment 

56  Film 

8S  Flank 

120  Forest 

25  Fern 

57  Filter 

89  Flap 

121  Forget 

26  Ferret 

58  Filth 

90  Flash 

122  Forgive 

27  Ferry 

."^9  Fin 

91  Flatly 

123  Formal 

28  Fertile 

60  Final 

92  Flatter 

124  Forth 

29  Ferule    ♦ 

61  Finance 

93  Flaunt 

125  Fortuoe. 

30  Fervent 

62  Finch 

94  Flavor 

31  Fervid 

63  Find 

95  Flaw 

Wet-bulb  thermometer. 

—500  to  —38°. 

— 

370  to  —250. 

—50  Fable 

—43  Factious 

—37  Failing 

—30  Faith 

—49  Fabric 

—42  Factor 

—36  Failure 

—29  Faithful 

—48  Face 

—41  Fade 

—35  Faint 

—28  Faithless 

— 47  Facial 

—40  Fading 

—34  Faintness 

—27  Falcon 

— 46  Facing 

—39  Fagot 

—33  Fainty 

—26  Fall 

—45  Fact 

—38  Fail 

—32  Fair 

—25  Fallacy 

—44  Faction 

—31  Fairness 
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-24  Fallen 
-23  False 
-22  Falsify 
-21  Falter 
-20  Fame 
-19  Family 
48  Famish 


0°  to  310. 

0  Fear 

1  Fearfal 

2  Fearless 

3  Feast 

4  Feat 

5  Feather 

6  Feature 

7  Federal 

8  Fee 

9  Feeble 

10  Feebly 

11  Feed 

12  Feeding 

13  Feign 

14  Fellow 

15  Felon 

16  Felony 

17  Felting 
IB  Female 

19  Feminine 

20  Fence 

21  Fencing 

22  Feader 

23  Fennel 

24  Ferment 

25  Fern 

26  Ferret 

27  Ferry 

28  Fertile 

29  Ferule 

30  Fervent 

31  Fervid 


.01  to  .25  inches. 
.01  Rabbit 
.02  Rabble 
.03  Raccoon 
.04  Race 
.05  Racer 
.06  Rack 
.07  Racket 
.08  Racy 
.09  Raddock 
.10  Radiant 
.11  Radiate 
.12  Radical 
.13  Radish 
.14  Radins 
.15  Raflae 
.16  Raft 
.17  Rafting 
.18  Rag 
.19  Rage 
.20  Ragef  ttl 
.21  Ragged 
.22  Ragman 
.23  Ri^id 
.24  Rail 
.25  Railing 


—240  to  —12^. 

— 17  Famons 
—16  Fan 
— 15  Fanatic 
— 14  Fancy 
—13  Fang 
—12  Fantom 


—110  to 

— 11  Farce 
—10  Fare 

—  9  Farmer 

—  8  Farming 

—  7  Faro 

—  6  Farthing 

—  5  Fashion 


-1°. 

--  4  Fast 

—  3  Fatal 

—  2  Father 

—  1  Fathom. 


32°  to  630. 

32  Fester 

33  Festive 

34  Festoon 

35  Fetid 

36  Fetter 

37  Feudal 

38  Fever 

39  Few 

40  Fib 

41  Fibre 

42  Fickle 

43  Fiction 

44  Fiddle 

45  Fidget 

46  Field 

47  Fife 

48  Fifth 

49  Fig 

50  Fight 

51  Figure 

52  Filbert 

53  Filch 

54  File 

55  Fillet 

56  Film 

57  Filtw 

58  Filth 

59  Fin 

60  Final 

61  Finance 

62  Finch 

63  Find 


Wei-bulb  thermometer. 
640  to  940. 

64  Finding 

65  Finley 

66  Finger 

67  Finish 

68  Finless. 

69  Finny 

70  Fire 

71  Firm 

72  Firmly 

73  Firmness 

74  First 

75  Fiscal 

76  Fish 

77  Fisher 

78  Fit 

79  Fitful 

80  Fitness 

81  Fitting 

82  Fix 

83  Fixture 

84  Flag 
SSy  Flagrant 

86  Flan 

87  Flake 

88  Flank 

89  Flap 

90  Flash. 

91  Flatlv 

92  Flatter 

93  Flaunt 

94  Flavor 


SatH'faU  since  l<Mi  report. 
.26  to  .50  inches.         .51  to  .75  inches. 


.26  Rain 
.27  Rainbow 
.28  Rainless 
.29  Rainy 
.30  Raise 
.31  Raisin 
.32  Rake 
.33  Raking 
.34  Rally 
.35  Ramage 
.36  Ramble 
.37  Rampage 
.38  Rampant 
.39  Ramrod 
.40  Ramson 
.41  Ranche 
.42  Rancid 
.43  Rancor 
.44  Random 
.45  Range 
.46  Ranger 
.47  Rank 
.48  Rankness 
.49  Ransack 
.50  Rap 


.51  Rapid 
.52  Rapine 
.53  Rapture 
.54  Rascal 
.55  Rash 
.56  Rashly 
.57  Rashness 
J>8  Rat 
.59  Rather 
.60  Ratify 
.61  Ratio 
.62  Ration 
.63  Rattle 
.64  Ravage 
.65  Ravel 
.66  Raven 
.67  Ravish 
.68  Rawley 
.69  Raymond 
.70  Razor 
.71  Reaching 
.72  Read 
.73  Reading 
.74  Ready 
.75  Really 


950  to  1250. 

95  Flaw 

96  Flea 

97  Fleet 

98  Flesh 

99  Flight 

100  Flinch 

101  Fling 

102  Flint 

103  Float 

104  Flood 

105  Flower 

106  Fluid 

107  Flute 

108  Fly 

109  Foam 

110  Focus 

111  Fodder 

112  Fold 

113  Folks 

114  Follow 

115  Folly 

116  Fondly 

117  Fop  • 

118  Forage 

119  Forbid 

120  Forest 

121  Forget 

122  Forgive 

123  Formal 

124  Forth 

125  Fortune. 


.76  to  .99  inches. 

.76  Ream 
.77  Reap 
.78  Rear 
.79  Reason 
.80  Rebate 
.81  Rebel 
.82  Rebound 
.83  Rebuff 
.84  Rebuild 
.85  Rebuke 
.86  Rebut 
.87  Recall 
.88  Recast 
.89  Recede 
.90  Receipt 
.91  Receive 
.92  Recent 
.93  Reception 
.94  Recess 
.95  Rechange 
.96  Recite 
.97  Reckless 
.98  Reckon 
.99  Reclaim. 
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Bain^fall  since  last  report, 
1.00  to  1.24  inoheB.    1.25  to  1.49  inches.      1.50  to  1.74  inobes.       1.75  to  1.99  inches. 


1.00  Reclasp 
.01  Recline 
.02  Reclining 
.OS  Recluse 
.04  Recoil 
.05  Record 
.06  Recount 
.07  Reconrse 
.08  Recovery 
.09  Recruit 
.10  Rector 
.11  Recur 
.12  Recusant 
,lli  Red 
.14  Redden 
.15  Redeem 
.16  Redoubt 
.17  Redound 
.18  Redraw 
.19  Redress 
.20  Reduce 
.21  Reed 
.22  Reef 
.23  Refer 
.24  Refill 


.25  Refine 
.26  Refit 
.27  Reflect 
.28  Refloat 
.29  Reflux 
.30  Refold 
.31  Reforge 
.32  Reform 
.3;)  Refrain 
.34  Refresh 
.35  Refuge 
.36  Refund 
.37  Refusal 
.38  Refuse 
.39  Refute 
.40  Regain 
.41  Regal 
.42  Regard 
.43  Regatta 
.44  Regent 
.45  Regiment 
.46  Region 
.47  Register 
.48  Regrade 
.49  Regret 


.50  Regular 
.51  Regulate 
.52  Rehash 
.53  Rehearse 
.54  Reject 
.55  Rejoice 
.56  Rejoin 
.57  Ke judge 
.58  Relapse 
•59  Relate 
.60  Relation 
.61  Relative 
.62  Relator 
.63  Relax 
.64  Relaying 
.65  R'ilease 
.66  Relent 
.67  Relenting 
.68  Reliance 
.69  Relic 
.70  Relief 
.71  Relieve 
.72  Religion 
.73  Relish 
.74  Reload 


.75  Reluctant 
.76  Rely 
.77  Remade 
.78  Remain 
.79  Remake 
.80  Remand 
.81  Remark 
.82  Remedy 
.83  Remember 
.84  Reminder 
.85  Remiss 
.86  Remit 
.87  Remnant 
.88  Remodel 
.89  Remold 
.90  Remorse 
.91  Remote 
.92  Remotely 
.93  Remount 
.94  Removal 
.95  Remove 
.96  Render 
.97  Renerve 
.98  Renew 
.99  Rennet 


Bain-fall  since  last  report. 


2.00  to  2.24  inches.    2.25  to  2.74  inches.       2.50  to  2.74  inches. 


2.00  Renown 
.01  Rent 
.02  Rental 
.03  Replace 
,04  Repack 
.05  Repaint 
.06  Repair 
.07  Repast 
.08  Repay 
.09  Repeal 
.10  Repeater 
.11  Repel 
.12  Repent 
.13  Repine 
.14  Replace 
.15  Replant 
.16  Replete 
.17  Repleven 
.18  Replevy 
.19  Replunge 
.20  Reply 
.21  Report 
22  Reposal 
.23  Repose 
.24  Repress 


.25  Reprieve 
.26  Reprint 
.27  Reproach 
.28  Reproof 
.29  Reprove 
.30  Reptile 
.31  Repugn 
.32  Repulse 
.33  Repute 
.34  Request 
.35  Require 
.36  Rescind 
.37  Rescue 
.38  Research 
.39  Rescend 
.40  Reserve 
.41  Reset 
.42  Reship 
.43  Reside 
.44  Resident 
.45  Resign 
.46  Resin 
.47  Resist 
.48  Resolute 
.49  Resolve 


.50  Resort 
.51  Resound 
.52  Resource 
.53  Respect 
.54  Respite 
.55  Respond 
.56  Response 
.57  Rest 
.58  Restful 
.59  Resting 
.60  R'  stless 
.61  Restore 
.62  Restrain 
.63  Restrict 
.64  Result 
.65  Hesnme 
.66  Retail 
.67  Retainer 
.68  Retake 
.69  Retard 
.70  Retire 
.71  Retort 
.72  Retouch 
.73  Retrace 
.74  Retreat 


2.75  to  2.99  inches. 

.75  Retrench 
.76  Retrieve 
.77  Return 
78.  Reunion 
.79  Reveal 
.80  Revenge 
.81  Revenue 
.82  Reverse 
.63  Revert 
.84  Review 
.85  Revince 
.86  Revise 
.87  Revival 
.88  Revive 
.89  Revoke 
.90  Revolt 
.91  Revolve 
.92  Rewake 
.93  Reward 
.94  Rhubarb 
.95  Ribbon 
.96  Rich 
.97  Richly 
.98  Richness 
.99  Rickets 
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3.00  to  3.49  InoliM. 

3.00  Riddance 
.01  Riddle 
.02  Ride 
.03  Ridge 
.04  Riding 
.06  Rife 
.06  Rifle 
.07  Riggs    . 
.08  Rigging 
.09  Right 
.10  Rightfal 
.11  Rigid 
.12  Rigor 
.13  Rimple 
.14  Ring 
.15  Ringlet 
.16  Rinse 
.17  Riot 
.18  Ripen 
.19  Ripley 
.20  Ripple 
.21  Rise 
.2j  Risk 
.23  Rival 

2380 


S.00to3.49inoh«t. 

a25  Roaoh 
.86  Roadway 
.27  Roaming 
.28  Roan 
.29  Boaei 
.90  Boasting 
.31  Robbery 
.32  Robin 
.33  Robe 
.34  Robert 
.35  Robaat 
.36  Rooky 
.37  Roddy 
.38  Rogers 
.39  Rogne 
.40  Roll 
.41  Rolling 
.42  Roman 
.43  Romance 
.44  Roof 
.45  Root 
.46  Rope 
.47  Rosary 
.48  Rosette 
.49  Bosland 

4.00 


S.50to4.00t]iohe8. 

3.50  Ross 
.51  Roster 
.52  Bostrnm 
.5:t  Rosy 
.54  Rotary 
.f5  Rotate 
.56  Rotten 
.57  Rotunda 
.58  RoQgh 
.59  Roughly 
.60  Round 
.61  Rouse 
.62  Rousing 
.63  Route 
.64  Routine 
.65  Roving 
.66  Row 
.67  Rowdy 
•68  Royal 
.69  Rub 
.70  Rabbage 
.71  Rubber 
.72  Rubbing 
.73  Rubbish 
.74  Ruby 
Rutledge 


3.50  to  4.00  inches. 

3.75  Rudder 
.76  Rude 
.77  Rudeness 
.78  Ruffian 
.79  Rufus 
.80  Rugged      * 
.81  Rainoos 
.82  Rule 
.83  Ruling 
.84  Rummage 
•85  Rumor 
•86  Rumpus 
.87  Bun 
.88  Running 
.89  Ruptiou 
MO  Rural 
j91  Busking 
.92  Russell 
.93  Russia 
.94  Bust 
.95  Bustic 
.96  Busty 
.97  Buth 
.98  Butland 
.99  Butter 
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[Form  Y.] 


Bepart  far  mcmik  mding 


-,  187-. 


8T7NSBT  PREDICTIONS. 


Office  Signal  Service  Observer. 


Dftte. 
Iti7. 

Prediction. 

Report  oQftect. 

Remarks. 

• 

I. 

Fair. 

No. 

i 

2. 

Fair. 

Yes. 

Heavy  i»|a  6.30  a.  m.  to  4  p.  m. 

Am't  .31  inch. 

3. 

Donbtful. 
Fonl. 

4. 

No. 

5. 
6 

Fool. 

Yes. 

Fair  weather  all  day. 

7. 

8. 

9. 

10. 

U. 

18, 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

■ 
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Note$  an  Jntck  of  blank  form. 

1.  These  oheervations  most  be  taken  and  recorded  each  day  without  Ml  at  the  pre- 
cise honr,  7.35  a.  m.,  WashiD^ton  mean  time  (43'  p.  m.  Greeowioh  mean  Time). 

2.  The  mercurial  harometer  le  to  be  naed  when  poseible.  When  the  aneroid  barometer 
IB  Dsed,  as,  for  instance,  on  account  of  the  ship's  motion,  a  letter  (a)  is  to  be  placed 
after  the  reading.  The  aneroid  is  to  be  regulated  at  all  times  by  the  mercurial 
IttTotneter. 

3.  When,  from  stress  of  weather  or  other  causes,  all  the  observations  cannot  be  made, 
part  of  them  must  be  invariably  given.  For  instanoe,  if  it  is  not  possible  to  si^  more 
tbiQ  "  violent  ^le,"  let  that  be  said. 

4.  The  direetwn  of  the  wind  is  to  be  given  by  compass  point  (corrected  for  variation) 
as  close  as  possible.  Wind  force  may  be  given  by  Beaufort  scale  of  numbers  0  to  12,  or 
in  velocity  of  miles  per  hour  or  pressure  per  square  foot,  where  there  are  anemometers. 

5.  Odb  of  these  blanks,  filled  out  for  the  first  fifteen  days  of  the  month,  to  be  mailed 
00  the  fifteenth  day  of  each  month,  or  as  soon  thereafter  as  practicable,  and  one  filled 
for  the  remaining  days  of  the  month,  to  be  mailed  on  the  first  day  of  the  month,  or  as 
soon  thereafter  as  practicable,  addressed  to  the  Chief  Signal-Offloer  of  the  Army, 
Washington,  D.  C.  Duplicates  will  be  retained  until  the  end  of  the  quarter,  when  it 
iidesir^  they  also  be  sent  to  the  Chief  Signal-Officer  of  the  Army,  Washington,  D.  C. 

6.  Id  taking  the  readings  of  the  merowialbarometer  for  the  international  simultaneous 
reports,  the  reading  of  the  attached  thermometer  will,  in  all  instances,  be  taken.  This 
Rftding  will  be  written  on  the  form  in  the  column  for  attached  thermometers. 

7.  AU  expenses  of  postage,  dtc,  necessary  for  the  proper  preservation  and  forwarding 
of  these  reports  will  be  borne  by  this  office. 

It  is  requested  the  above  directions  be  strictly  complied  with. 

ALBEBT  J.  MYEB, 
Brig.  Qen  (Brevet  Aaeigned)^  Chitf  Signal- OjjUser,  U.  S.  A. 

NoTB.— A  brief  account  of  any  remarkable  storm  may  be  indorsed  hereon  below. 

(Indorsement :)  8.  S.  ■  Bulletin  of  simultaneous  international  meteorological 

observations  for  the  — —  half  of     -      ,  18—.    BespectfuUy  forwarded  to  the  Ubief 
Signal-Officer  of  the  Army.    — -—  ,  Commanding, 
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Paper  26. 
MONTHLY  WEATHER  REVIEW,  JULY,  1876. 

INTRODUCnON. 

The  following  is  a  scene^al  sammary  of  the  meteorological  data  collected  in  the  oiBoe 
of  the  Chief  Signal-Offloer  of  the  Army  daring  Che  carrent  month.  The  regalar  tri- 
daily  charts,  containing  the  data  of  the  si mnltaneoas  observations  taken  at  ninety-two 
regular  and  thirty-eight  special  signal-service  stations,  and  fourteen  Canadian  stations, 
have  been  carefully  examined,  together  with  monthly  journals  and  monthly  reports 
from  four  hundred  and  ten  stations  classified  as  voluntary  observers,  Army  post,  and 
Signal-Service  Stations. 

These  stations  are  geographically  distributed  as  follows :  Alabama,  five ;  Arizona, 
ten;  Arkansas,  four;  California,  three;  Colorado,  five;  Connecticut,  five;  Dakota, 
Hx;  Delaware,  two;  District  of  Colantbia,  one;  Florida,  seven;  Georgia,  ten;  Illi- 
nois, twenty ;  Indiana,  eleven ;  Indian  Territory,  one ;  Iowa,  twenty ;  Kansas,  fifteen ; 
Kentucky,  six  ;  Louisiana,  five;  Maine,  eleven;  Maryland,  nine;  Massachusetts, 
twenty ;  Michigao,  thirteen  ;  Minnesota,  eight ;  Mississippi,  funr ;  Missouri,  five;  Mon- 
tana, two ;  Nebraska,  nine ;  Nevada,  one ;  New  Hampshire,  eleven ;  New  Jersey, 
twelve;  New  York,  thirty-six;  North  Carolina, seventeen  ;  Ohio,  twenty-one;  Oregon, 
one;  Pennsylvania,  twenty-three;  Rhode  Island,  two;  South  Carolina,  three;  Ten- 
nessee, seven ;  Texas,  fourteen ;  Utah,  two ;  Vermont,  six ;  Virginia,  sixteen ;  West 
Virginia,  three;  Wisconsio,  ten  ;  Wyoming  Territory,  two. 

In  comparing  these  records  with  those  of  a  corresponding  period  of  previous  years, 
the  most  mark^  conditions  are :  1.  The  continued  high  temperature  during  the  greater 
portion  of  the  month  throughout  the  United  States  east  of  the  Rocky  Mountains,  the 
heat  in  many  places  becoming  so  intense  as  to  produce  fatal  results,  to  cause  the  sus- 
pension of  business,  and  an  increase  of  the  death  rate  of  many  of  the  large  cities  to 
the  highest  reported  percentage.  2.  The  absence  of  well-defined  barometric  depres- 
sions, the  excess  of  pressure  on  the  South  Atlantic  coast  and  in  the  Gulf  States.  3. 
The  destructive  tornadoes  which  occurred  in  Iowa  on  the  night  of  the  4th,  attending 
the  depression  marked  as  No.  II  on  the  storm-chart.  4.  The  floods  in  the  Red  River, 
which  were  very  destructive  to  the  cotton  crop  between  the  Red  River  Raft  and  Fulton. 

The  month  has  proved  generally  favorable  to  the  aitricaltural  interests  of  the  coun- 
try, although  local  droughts  occurred  in  the  Middle  States,  followed  at  the  close  of  the 
month  by  an  excess  of  rain.  The  heavy  rains  in  the  South  Atlantic  Stat-es  and  in  the 
Missouri  and  Ohio  Valleys  resulted  in  destructive  floods,  which  injured  the  growing 
crops  on  the  bottom  lands.  Reports  from  over  two  hundred  stations  in  Indiana,  Illi- 
nois, Kentucky,  and  Tennessee,  show  that  heavy  rains  in  these  regions  have  reduced 
the  grain  crops  below  the  average. 

BAROMETRIC  PRESSURE. 

In  general, — The  mean  barometric  pressure  of  the  month  is  shown  by  the  black  lioes 
on  Chart  No.  II,  from  which  it  will  be  seen  that  the  area  of  mean  high  barometer  is 
now  located  near  the  southeastern  portion  of  the  United  States,  the  isobar  of  30.05  ex- 
tending as  far  west  as  the  Mississippi  River.  Compared  with  the  preceding  month, 
this  chart  shows  an  advance  of  this  area  to  the  west,  while  in  previous  years  the  pres- 
sure has  continued  lower  during  July  in  the  southern  portion  of  the  country.  This 
increase  of  pressure,  consid«*red  with  reference  to  the  distribution  of  pressure  in  the 
northern  portions,  favored  the  continued  flow  of  air  to  the  regions  of  low  barometer, 
and  will  account  for  the  mean  direction  of  wind  at  the  several  stations,  as  indicated 
by  the  arrows  on  the  chart.  The  region  of  mean  low  barometer  continues  near  the 
center  of  the  continent,  with  a  slight  increase  of  pressure  over  that  of  the  previous 
month.  Considering  the  whole  chart,  there  has  been  an  apparent  atmospheric  move- 
ment from  the  Atlantic  coast  to  the  westward,  except  in  ^ew  England.  The  dis- 
tribution of  pressure  on  the  Pacific  coast  continues  as  in  the  previous  month,  the 
mean  at  Portland,  Oreg.,  being  30.06,  while  at  San  Francisco  and  San  Diego  no  change 
has  occurred.  The  barometric  range  has,  as  usual,  increased  with  the  latitude,  the 
greatest  being  at  Pembina,  1.54  inches,  Bismarck,  0.91 ;  North  Platte,  0.83  ;  Dnluth, 
0  80;  Saint  Panl,  0.70,  and  the  smallest,  Key  West,  0.19 ;  San  Diego,  0.25  ;  Galveston, 
0.28 ;  Memphis,  0.32 ;  Nashville  and  Cairo,  0.33. 

Areas  of  high  preeeure^  No.  I. — This  extended  area  continued  central  near  the  South 
Atlantic  coast  from  the  1st  to  the  afternoon  of  the  7th,  when  it  passed  to  the  south  of 
this  region,  causing  a  general  decline  of  pressure  on  the  Atlantic  coast,  and  an  increase 
in  the  Lower  Mississippi  Valley.  During  the 8th,  9th,  and  10th  this  area  disappeared 
to  the  south  of  the  Gulf  coast,  but  the  pressure  continued  sufficiently  high  to  cause  a 
continuance  of  the  warm  and  dry  south  and  southwest  winds  at  the  stations  to  the 
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east  of  the  AUegfaanies.  The  retarded  moyement  of  this  area  on  the  sonthem  coast, 
with  occasional  partial  depressions  in  the  northwest,  accompanied  the  high  tempera- 
tore  which  continued  nninterruptedly  an  til  the  distribution  of  pressure  was  changed 
by  the  advance  of  an  area  of  high  barometer  from  the  northwest  on  the  13th.  On  the 
morning  of  the  10th  the  pressure  had  increased  in  the  Upper  Lake  region  and  the 
northwest  with  cooler  northerly  winds  and  local  rains,  and,  daring  the  day,  tbis  in- 
crease gradnally  extended  toward  the  coast,  resulting  in  the  formation  of  a  second  area 
over  the  Southern  States.  This  second  high  pressure  on  the  coast  continued  almost 
stationary  until  the  13th,  and  disappeared  daring  the  14th  and  15th  to  the  south  of  the 
Golf  coast. 

No.  II.  The  afternoon  telegraphic  reports  of  the  13th,  indicated  the  advance  of  this 
area  from  the  region  west  of  Hudson's  Bay,  and  by  midnight  of  the  14th  the  temperature 
had  fallen  in  the  entire  Lake  region.  Tbis  area  moved  toward  the  middle  Atlantic 
coast  and  thence  soathwestward  over  the  Southern  States,  but  was  accompanied  by 
only  a  temporary  depression  of  temperature. 

No.  Ill  was  observed  in  the  region  north  of  Fort  Garry  on  the  afternoon  of  the  20th, 
the  barometer  at  this  station  reading  30.18.  It  moved  rapidly  over  the  Lake  region  to 
the  Atlantic  as  an  area  of  30.10,  and  disappeared  in  advance  of  the  depression  marked 
as  No.  VI  on  the  chart. 

No.  IV  approached  from  the  extreme  northwest  on  the  21st,  and  continued  central  in 
this  region  until  the  25th.  Althongh  there  is  no  well-detlned  movement  of  the  area 
from  the  northwest  to  the  coast,  its  presence  is  indicated  by  the  gradual  increase  of 
pressure  over  the  districts  east  of  the  Mississippi  during  the  26th  and  27th.  The  study 
of  the  movements  of  this  area  is  more  interesting,  as  it  accompanied  the  final  inter- 
ruption of  the  protracted  term  of  high  temperatare. 

AreaB  of  low-pressuref  No.  I. — ^This  depression  was  referred  to  in  the  June  review  as 
No.  VII,  and  partially  described.  On  the  morning  of  the  1st  it  was  central  in  Northern 
Missouri,  and  the  region  of  heavy  local  rains  had  extended  eastward  over  Lake  Erie 
and  the  States  north  of  the  Ohio  Valley.  The  is  ibars  of  the  succeeding  charrs  show 
an  advance  toward  the  coast,  while  the  central  area  continued  almost  stationary  in 
the  northwest.  The  track  given  on  the  chart  is  onlv  an  approximation  of  the  move- 
ment, which  at  no  time  was  well-defined.  A  second  depression  developed  in  the  ex- 
treme northwest,  and  apparently  passed  north  of  the  Lake  region  during  the  2d  and 
3d,  accompanied  by  light  rains.  Reports  from  the  stations  west  of  the  Mississippi  in- 
dicated that  this  storm  developed  near  the  east  slope  of  the  Rocky  Mountains,  as  severe 
local  storms  were  reported  in  the  regions  south  of  the  Platte  and  Missouri  Rivers. 
Disastrous  freshets  occurred  in  the  streams  crossed  by  the  Iron  Mountain  Railroad  and 
in  the  Indian  Territory,  causing  delay  in  trains. 

No.  II  is  first  noted  on  the  chart  as  central  near  the  mouth  of  the  Platte  River  on  the 
morning  of  the  3d,  and  advanced  during  the  succeeding  eight  hours  to  Northern  Illi- 
nois, accompanied  by  local  storms ;  those  in  the  Missouri  Valley  being  most  severe, 
and  in  some  cases  unroofing  honses.  The  midnight  report  of  the  3d  shows  no  well- 
defined  atmospheric  movements,  and  that  the  region  of  lowest  pressure  had  appar- 
ently receded  to  the  Missouri  Valley,  while  the  rain-area  had  extended  from  the 
Lower  Lake  region  to  the  Ohio  Valley.  The  pressure  continued  low  in  the  Missouri 
Valley  on  the  4th,  with  a  gradual  movement  towards  the  northern  portion  of  Iowa, 
where  it  was  central  at  midnight.  Tornadoes  occurred  in  the  southeast  quadrant  of 
this  depression,  in  the  counties  of  Lee,  Davis,  Van  Bnren,  Claik,  Lucas,  Appanoose, 
Harrison,  Delaware,  Jones,  Linn,  and  Cedar,  causing  great  loss  of  life  and  serious 
injury  to  crops.  The  storm  was  particularly  severe  at  Dubuque,  and  at  Rockdale 
thirty-nine  persons  were  drowned  by  a  flood  in  the  small  stream  upon  which  the  vil- 
lage is  located.  '  Further  reports  show  that  this  storm  extended  southward  into  Mis- 
souri daring  the  4th  and  5th.  Over  foor  inches  of  rain  fell  at  Keokuk,  causing  floods 
in  the  Des  Moines  River.  On  the  morning  of  the  5th  this  storm  was  central  near 
Chicago,  with  a  well-defined  circular  area  of  29.60,  two  hundred  miles  in  diameter ; 
the  wind  had  shifted  to  the  north  and  northwest  at  Milwaukee  and  Chicago,  with 
increasing  force,  and  light  east  to  South  winds  continued  in  the  eastern  portion  of 
the  Lake  region.  The  P.  M.  reports  of  the  5th  show  a  rapid  advance  of  the  center  to 
the  east,  accompanied  by  violent  gales  and  heavy  rains  on  the  Lower  Lakes,  and  a 
tornado  in  the  valley  of  the  Alleghany.  This  storm  proved  particularly  severe  at  Erie 
and  Buffalo,  and,  after  the  wind  veered  to  the  west,  the  water  in  the  eastern  portion 
of  Lake  Erie  rose  five  feet  above  the  mean.  The  progressive  movement  of  this 
depression  was  less  rapid  over  the  Lakes  and  the  Saint  Lawrence  Valley,  but  increased 
after  passing  over  Northern  New  England.  Heavy  gales  were  reported  in  the  Saint 
Lawrence  Valley  and  east  of  Nova  Scotia  on  the  5th. 

No.  III. — This  depression  is  not  traced  upon  the  chart,  as  its  track  passed  north  of 
the  Lake  region  from  the  5th  to  the  9th,  accompanied  by  warm  and  generally  clear 
weather  east  of  the  Mississippi,  except  a  very  heavy  local  rain  in  the  Central  Ohio 
Valley,  and  a  severe  wind-storm  near  Macon,  Ga.,  on  the  6th.  Local  rains  continued 
in  the  Northwest,  and  there  was  a  gradual  decline  in  the  barometer  in  the  eastern  dis- 
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triots  on  the  lOth,  aooompanied  by  a  correspondiDg  rise  ia  the  Northwest.  The  local 
raios  dne  to  the  siiddeo  Bhifting  of  the  winds  produced  only  slight  changes  in  the 
unusually  high  temperature. 

No.  IV. — A  partially  defined  depression  in  the  Lower  Missouri  Valley  on  the  morn- 
ing of  the  Kith,  which  moved  eastward  during  the  day  as  an  area  of  rain,  extending 
over  the  States  of  the  Ohio  Valley,  Virginia,  and  Pennsylvania.  The  barometer  con- 
tinned  to  fall  in  the  eastern  districts,  but  the  central  depression  became  so  extended 
and  ill-defined  as  to  render  its  movements  uncertain  and  without  special  interest. 
Severe  local  storms  and  heavy  rains  occurred  in  Tennessee,  North  Carolina,  Virginia, 
and  the  Ohio  Valley  during  the  I3th  and  14th.  Freshets  occurred  in  the  Upper  Ohio 
River  near  Pittsburgh  and  in  Middle  and  Southern  Ohio,  causing  damage  to  crops, 
fencing,  railways,  &c. 

No.  V . — Approached  gradually  from  the  extreme  Northwest  during  the  17th  and 
18th,  and  was  marked  central  near  Bismarck  on  the  morning  of  the  19th.  The  track 
of  this  depression  is  shown  by  the  dotted  line  upon  the  chart  passing  to  the  north  of 
the  Lakes.  The  oent-er  of  this  depression  was  so  far  to  the  north  as  to  render  it  im- 
possible to  accurately  trace  its  movements.  On  the  20th  the  belt  of  light  rain 
extended  as  far  south  as  the  GuLf  States,  and  as  the  depression  approached  the  Saint 
Lawrence  Valley  the  disturbance  increased  along  the  Atlantic  coast,  the  winds  shift- 
ing to  westerly,  with  a  sudden  fall  in  temperature.  On  the  night  of  the  20th,  a  vio- 
lent tornado  occurred  in  the  vicinity  of  Richmond,  Va.,  but  unmerons  reports  show 
that,  although  severe,  it  was  entirely  local  in  its  nature.  Numerous  storms  occuried 
during  the  night  of  the  20th,  in  Pennsylvania  and  New  Jersey,  one  specially  noted  at 
Philadelphia. 

No.  VI. — ^At  midnight  on  the  21st  this  depression  was  central  south  of  Breckenridge, 
and  during  the  preceding  eight  hours  the  barometer  had  risen  rapidly  at  Pembin»  with 
a  decided  fall  of  temperature :  the  region  of  high  temperature  and  southerly  winds 
extended  southward  to  the  Gulf  coast  and  westward  over  the  Territories.  During  the 
succeeding  eight  hours  tbe  central  area  passed  rapidly  east  to  the  northern  portion  of 
Lake  Michigan,  accompanied  by  heavy  rains  and  brisk  winds  at  the  northern  stations. 
At  Alpena  the  wind  had  increased  to  a  velocity  of  twenty-eight  miles  per  hour  from 
the  south,  and  to  the  west  of  Michigan  the  barometer  had  risen  rapidly,  with  cooler, 
northerly  winds,  which  gradaally  extended  over  the  districts  east  of  the  Mississippi, 
as  this  depression  advanced*  to  the  coast.  After  reaching  Lake  Michigan  the  course 
changed  to  the  southeast  and  so  continued  nntil  the  storm  passed  beyond  the  limits 
of  our  stations.  As  the  disturbance  moved  eastward  the  isobar  of  29.90  became  moro 
extended  and  the  barometer  fell  below  29.80  at  the  stations  between  Wilmington  and 
Portland,  Me.  Heavy  rains  occurred  as  far  south  as  Wilmington  and  on  the  imme- 
diate coast  to  the  north,  where  the  winds  increased  to  brisk,  and,  in  some  cases,  high, 
after  veering  to  the  northwest- 
No.  VII  was  at  no  time  within  the  limits  of  the  stations,  but  passed  eastward, 
following  the  gereral  course  of  the  Lakes  and  Saint  Lawrence  Valley,  accompanied 
by  heavy  rains  in  the  Ohio  Valley,  Tennessee,  and  thence  eastward  to  the  coast. 
Marine  reports  show  that  dangerous  winds  occurred  on  the  Lower  Lakes  on  the  27th, 
and  on  the  Middle  and  East  Atlantic  coasts  on  the  28th.  Cautionary  signals  were 
ordered  for  the  Lake  ports  and  on  the  Atlantic  cOast  from  Wilmington  to  Eastport,  but 
they  were  not  generally  justified  at  the  stations. 

No.  VIII. — This  depression,  although  slight,  apparently  developed  in  the  Ohio 
Valley,  while  a  second  depression  was  central  west  of  the  Mississippi  and  south  of 
the  Missouri.  A  tornado  occurred  near  Saint  Louis,  Mo.,  on  tbe  morning  of  the  2dth, 
extending  over  an  area  of  twenty  miles,  and  proving  destroctive  to  crops  and  build- 
ings. The  record  of  the  wind-velocity  at  the  Saint  Louis  station  shows  the  proxim- 
ity of  this  disturbance,  and  that  it  was  of  a  local  charaster.  The  region  of  rain 
gradually  extended  to  the  east  and  south,  with  no  decided  change  in  the  barometer, 
and  a  greater  portion  of  the  rain  of  tbe  month  fell  at  the  stations  in  the  Midd4e 
Atlantic  States  and  near  the  New  England  coast  on  the  29th,  30th,  and  3l8t,  while 
this  depression  moved  southeastward,  and  passed  off  the  South  Atlantic  coast. 

TEMPERATURE  OF  THE  AIR. 

In  general. — ^The  temperature  has  averaged  high  during  the  month,  especially  in  the 
districts  east  of  the  Mississippi,  and  was  in  no  case  below  the  normal,  except  on  the 
Pacific  coast.  Comparing  Chart  No.  II  with  that  of  the  previous  month,  it  will  be 
seen  the  isothermal  line  of  80^  has  moved  north  from  the  Gulf  coast,  and  approxi- 
mately follows  the  37th  parallel  between  the  Alleghany  Mountains  and  the  eastern 
slope  of  the  Rocky  Mountains.  East  of  the  Alleghanies  this  line  follows  the  conrse 
of  the  range  to  the  head  of  the  Chesapeake  Bay.  The  isothermal  lines  of  75^  and  70^ 
are  deflected  to  the  north  as  they  approach  the  coast,  the  latter  inolnding  within  its 
area  a  greater  portion  of  the  Saint  Lawrence  Valley.  The  influence  of  the  ocean  tem- 
perature is  well  marked  in  the  higher  latitudes  on  the  eastern  coast  by  the  sudden 
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deflection  of  the  isotbennal  lines  75^,  70<^,  and  65^  to  the  eontb.  It  will  be  seen  from 
the  table  that  the  greatest  yariations  from  the  mean  are«  +  4^.  5  in  the  Lower  Lake 
region,  and  about  4-  3^  in  the  Middle  and  Eastern  States.  Compared  with  Jaly,  1^5, 
the  month  has  been  decidedly  warmer  in  the  northeastern  districts,  and  a  lower  mean 
prevailed  in  the  Gnlf  States  and  Southwest.  Compared  with  July,  1874,  the  tempera- 
tnre  has  been  lower  in  the  Mississippi,  Missouri,  and  Lower  Ohio  Valleys.  On  the 
Pacific  coast  the  temperature  has  averaf^ed  69^  at  San  Diego,  59^  at  San  Francisco, 
and  67"  at  Portland,  Oreg.,  or  only  a  difference  of  2^  in  temperature  for  12^  of  lati- 
tude. Daily  reports  from  the  Sigaal -Service  telegraph  stations  in  Arizona  gave  tem- 
peratures ranging  from  100^  to  110^  at  the  observation  talcen  at  4.35  p.  m.,  Washing- 
ton time. 

Maximvm  temperatures, — ^I'he  highest  temperatnres  for  the  month  have  occnrred  as 
follows :  Baltimore,  Cape  Henry,  New  York,  and  Washington,  99^ ;  Bismarck,  Denison, 
Lynchburg,  Philadelphia,  Sandy  Hook,  and  Tybee  Island,  100^;  Denver,  Jacksonville, 
Montgomery,  and  Pittsburgh,  101^;  North  Platte  and  Norfolk,  103^;  Corsioana,  105^  ; 
Dodfte  City,  108o. 

Minimum  temperatures. — ^Temperatures  below  47^  have  been  reported  as  follows: 
Pembina,  46^ ;  Bismarck.  Alpena,  and  Colorado  Springs.  45^ ;  Cheyenne  and  Marquette, 
440 ;  Denver,  43° ;  Wytheville,  42°  ;  Virginia  City,  39° ;  Mount  Washington,  22P  : 
Pike's  Peak,  18°. 

Rnmgee  of  temperature, — ^The  greatest  ranges  of  temperature  for  the  month  are : 
Denver,  5b^;  Bismarck,  Dodge  City,  and  North  Platte,  55^ ;  Marquette,  f>4^;  Alpena 
aod  Cheyenne,  52°  ;  Wytheville,  51^  ;  Colorado  Springs  and  Virginia  City,  50°.  The 
Binallest  ranges  have  been :  at  New  Orleans,  17° ;  San  Diego,  18° ;  Key  West,  19^ ; 
Oalveston,  21° ;  Cape  Lookout  and  Mobile,  22° ;  Cape  May,  ludianola,  and  San  Fran- 
cisco, 25°. 

PRECIPITATION. 

The  quantity  of  rain-fall  has  generally  been  an  excess,  compared  with  that  of 
previous  years,  although  there  is  a  deficiency  reported  in  the  Western  Gnlf  States  and 
tipper  Missouri  Valley.  Chart  No.  Ill  appears  more  irregular  than  usual,  but  the  dis- 
tribution of  rain-fall  does  not  materially  differ  from  that  of  the  previous  month.  The 
areas  of  over  ten  inches  in  the  South  Atlantic  States  diuinished  and  moved  south- 
ward, as  is  usual,  with  the  advance  of  summer.  A  large  excess  occurred  in  the  Lower 
Missouri  Valley,  the  area  extending  northward  over  Iowa  and  the  western  portion  of 
Illinois.  An  excess  occurred  a  little  south  of  the  Lake  region,  which  corresponds  to  a 
Bimilar  excess  shown  on  the  chart  of  the  previous  month.  In  comparing  the  rain-fall 
ill  the  Lake  region  with  that  occurring  in  the  districts  east  and  west  of  it  on  the  same 
latitude,  it  will  be  seen  that  the  evaporation  from  these  large  bodies  of  water  does  not 
increase  the  precipitation  in  this  region,  although  the  number  of  days  upon  which 
rain  falls  is  greater.  Compared  with  July,  1875,  the  rain-fall  has  been  more  generally 
Uiiitributed  ;  the  large  area  of  drought  in  the  Gulf  States  during  that  year  having 
received  a  rain-fall  of  from  four  to  ten  inches.  A  slight  excess  of  rain  occnrred  on 
the  Pacific  coast,  but  the  average  for  the  three  stations  amounts  to  only  0.33  inch, 
while  no  measurable  quantity  fell  at  San  Diego. 

Rainy  days. — ^The  nuuiber  of  days  on  which  rain  fell  during  the  month  varies  from 
11  to  17  in  New  England ;  10  to  18  in  the  Middle  Status;  9  to  21  in  the  Southern  States 
esut  of  the  Mississippi ;  9  to  13  in  the  South wetit ;  9  to  18  in  the  Lake  region  ;  14  to  17  in 
the  Ohio  Valley;  and  8  to  15  in  the  Northwest. 

Fog.— Fog  has  been  frequent  only  on  the  coast  of  New  England  and  at  San  Fran- 
cisco. 

Heary  rains  are  reported  as  follows:  Baltimore,  3.14  inches  on  the  30th ;  Charleston, 
4.87,  l()th,  and  3.01,  24th;  Dubuque,  4.55,  5th  ;  Keokuk,  5.28,  4th  and  5th ;  New  Haven, 
7.15,  30th  and  31st;  Newport,  3.45,  23d;  Savannah,  3.56,  24th  and  25th;  Tybee  Island, 
4.r)0,  .30th;  Washington,  4.12,  30th;  Southington,  Conn.,  on  the  30th  and  31st,  4.10; 
Middletown,  Conn.,  on  30th  and  31st,  5.75;  Riley,  111.,  lOth,  3.50  ;  near  Independence, 
Iowa,  heavy  rain  on  4th,  damaging  railroads,  &g,;  Ames,  Iowa,  1.66  in  one  hour,  4th  ; 
Stanley,  Kans.,  wind  and  rain  storm  28th,  damaging  crnpn,  fruits,  &c. ;  Mendon,  Mass., 
all  the  rain  of  month,  5.40,  fell  on  23d,  30th,  and  Hist ;  Worcester,  Mass.,  from  3.46  p.  m., 
30th,  to  7  a.  m.,  31sc,4.55;  Waltham,  Mass.,  4.04  during  24  hours  ending  3.40  p.  m., 
:U8t ;  Wet  Glace.  Mo.,  3.90, 12th,  and  3.40,  15th  ;  **  cloud-bursts"  in  Nevada,  at  Gold  Hill 
2id  and  24th,  Genoa  20th,  Eureka,  24th ;  Snowville,  Va.,  4  7  on  21st,  causing  damag 
ing  floods. 

iSwoif*.— Snow  occurred  at  Pike's  Peak  on  the  14th,  15th,  and  18th ;  Mount  Washing- 
ton, 25th  and  26th,  Carson  City,  Nov.,  snowing  on  mountains  on  7th. 

I^roif^Ae.— Rain  needed  at  Mount  Desert,  Me.,  21st ;  drought,  May  10th  to  July  2'2d, 
Full  River,  Mass.;  fruit  injured  by  drought,  and  springs  low,  Litchfield,  Mich.,  21st  ; 
month  dry,  vegetation  scorched,  Minneapolis,  Minn. ;  rain  needed  for  corn  and  cotton 
crops,  Brookhaven,  Miss.,  31st;  crops  much  damaged  ijy  droughts,  Richmond,  Nebr., 
3l»t ;  drought  until  20th,  Auburn,  N.  H. ;  drought  from  June  20th  to  July  22d,  Newark, 
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K.  J. ;  droaght  to  29tli,  New  Germantown,  N.  J. ;  yery  little  rain  from  JoneGtb  to  JqIj 
23d,  BrookhttTen^  N.  Y. ;  droafi^bt  very  severe  at  North  Hammond,  N.  Y.,  17 tb ;  at  Keih 
sico,  N.  Y.,  crops  snftering  for  rain  first  part  of  month ;  Stapleton.  drought  Jane  2Lb( 
to  Jnly  Ilth;  Flnnhing,  N.  Y.,  no  rain  until  10th;  Farmingdale,  N.  Y.,  drought  notil 
30th  ;  Nottaway,  Ya.,  drought  uotil  lOth  ;  Lynchburg,  Va.,  drought  very  severe,  froi^ 
June  25tb  to  Jnly  28th  ;  Newport,  R.  I.,  drought  until  23d. 

ITaiZ.— 2d,  Mendon,  Mass.,  Ringgold,  Ohio;  3d,  Afton,  Iowa;  4th,  De Soto, Nebr. ;  6thj 
Rockford,  Iowa;  7th,  Mount  Auburn,  Ohio;  9th,  Middletown  and  London,  Conn. ;  i:Hhj 
Richmond,  Nebr.,  Le  Roy,  Wis  ,  Pike's  Peak;  14tb, Shelbnrne,  N.  H.,  Pike's  Peak ;  17tb, 
near  Nora  Springs,  Iowa,  Genoa,  Nebr. ;  18th,  22d  and  23d,  Pike's  Peak ;  23th,  Buffalo, 
Rochester,  and  Denver ;  26th,  Cornish,  Me.,  Pike's  Peak ;  28th,  Afton,  Iowa;  29th  Dor* 
ham,  Ark  ,  Purdy,  Tenn. 

BBLATIVE  HUMIDITT. 

The  relative  humidity,  as  reported  from  the  Signal-Service  stations,  averages  from 
68  to  62  per  cent  at  the  stations  on  the  New  Jersey  and  New  England  coast* ;  from  6L 
to  71  at  the  stations  in  the  interior  of  the  Middle  and  Eastern  States;  from  65  to  77  in 
the  Southern  States  and  Ohio  Valley ;  from  68  to  78  in  the  Lake  region  ;  and  from  65  to  75 
in  the  Upper  Mississippi  and  Lower  Missouri  Valleys.  It  is,  as  usual,  lowest  on  the 
western  plains  and  the  Rocky  Mountains,  being  54  st  Bismarck,  Dak.,  and  North  Platte, 
Nebr.,  48  at  Colorado  Springs,  39  at  Denver,  35  at  Cheyenne,  and  30  at  Salt  Lake  City. 
The  mean  of  Pike's  Peak  is  78,  and  that  of  Mount  Washington,  90. 

WINDS. 

Prevailitig  winds. — ^The  prevailing  winds  for  the  month  are  shown  by  the  arrows  on 
Chart  No.  II.  They  have  been  mostly  from  the  south  or  southeast  in  the  Gulf  States 
and  Lower  Missouri  Valley ;  from  the  south  or  southwest  in  the  South  Atlantic  States. 
Tennessee,  the  Ohio  Valley,  and  New  England,  but  have  been  more  variable  in  the 
Middle  States,  the  Lake  region,  and  the  Upper  Mississippi  Valley. 

Total  movements  of  the  winds. — At  the  Signal-Service  stations,  the  largest  monthlir 
movements  are  as  follows:  Mount  Wash! ns ton,  23,762  miles;  North  Platte,  12,242; 
Cape  Lookout,  12,020;  Dodge  City,  11,311;  Fort  Sully,  10,173;  Breckenridge, 
9.993 ;  Pike's  Peak,  9,456.  The  smallest  total  movements  am :  Wytheville,  2,025  miles; 
Lynchburg,  2,244 ;  Augusta,  2,320 ;  Nashville,  2,569 ;  Burlington,  Vt.,  2,739 ;  Shreveport, 
2,837 ;  Vicksburg,  2,851.  These  figures  plainly  indicate  a  region  of  very  high  winds  ia 
the  western  portions  of  Kansas,  Nebraska,  MinnesotA,  and  Southwestern  Dakota,  and 
an  extensive  region  of  light  winds  in  the  interior  of  the  Southern  States. 

Highest  winds, — ^Anioug  the  highest  wind- velocities  reported  from  the  signal  stations 
are  the  following:  Bismarck,  19th,  NW.,  56  miles  per  hour;  Biiflfalo,  5th,  SW.,  60; 
Breckenridge,  44  ;  Cape  May,  4th,  W.,  4K;  Dentson,  8th,  40;  Doilge  City,  3d,  S.  46; 
Escanaba,  56;  Fort  Sully,  4th,  54 ;  Indianola,  14tb,  55 ;  Mount  Washington,  84 ;  North 
Platte,  7th,  57  ;  Pike's  Peak,  8th,  50 :  Philadelphia,  20th,  40 ;  Port  Huron,  5th,  46 ;  Saiut 
Paul,  6th,  54 ;  Sandy  Hook,  11th,  NW.,  50 ;  Toledo,  5th,  40. 

High  winds  generally  attending  thunder-storms  are  al^^o  reported  by  voluntary  ob- 
servers as  follows :  Fort  Madison,  Iowa,  damaging  wind-storms,  3d ;  Ames, Iowa,  severe 
wind-storm,  4tb ;  Stanley,  Kans.,  severe  and  destructive  storms  of  wind  and  rain,  2*jth ; 
Fallston,  Md.,  severe  wind-storm,  Ilth;  Carthagena, Ohio,  20th ;  Newport,  Vt.,  strong 
gales,  20th  ;  Neillsville,  Wis.,  severe  wind-storm,  17th. 

Tornadoes  occurred  at  Spicelaud,  Ind.,  blowing  down  trees,  &c.,  4th;  Nottaway  and 
Norfolk,  Va.,  13th.  A  whirlwind,  with  a  storm  of  grasshoppers,  was  observed  on  Pike's 
Peak  on  the  Ilth. 

VERIFICATIONS. 

Prohdbilities, — ^The  usual  comparison  of  the  tri-daily  probabilities,  with  the  data  con- 
tained in  the  three  succeeding  reports,  gives  86.4  as  the  general  average  percentage  of 
verifications.  The  percentage  for  each  district  is  as  follows:  New  England,  80.2; 
Middle  States,  87.4;  South  Atlantic,  84.3;  Eastern  Gulf,  88.2;  Western  Gulf,  90.3; 
Lower  Lakes,  87.8 ;  Upper  Lakes,  83.9 ;  Tennessee  and  the  Ohio  Valley,  63.2 ;  Upper 
Mississippi  Valley,  88.7  ;  Lower  Missouri  Valley,  85.5.  The  percentage  of  verification 
for  each  element  is  as  follows;  weather,  92.4;  winds, 88;  temperature,  86.1 ;  barom- 
eter, 78. 

The  observer  at  Nashville  reports  that  the  storm  of  the  21st  caused  dangerous  floods 
in  the  small  streams  of  the  vicinity,  and  that  warning  was  given  by  the  '^farmer's 
bulletin,"  which  enabled  the  farmers  to  secure  exposed  grain  and  other  property. 

Cautionary  signals. — Forty-three  cautionary  signals  were  displayed  ac  the  regular 
Signal-Service  stations,  of  which  twenty-three  were  Justified  by  the  occurrence  of 
dangerous  winds  at  or  near  the  st-ations.  Signals  were  ordered  for  the  severe  storm  of 
the  4th  and  5th,  on  the  Middle  Atlantic  and  New  England  coasts,  but  were  not  ordered 
for  the  stations  on  Lakes  Erie,  Michigan,  and  Huron. 
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NAVIGATION. 

The  stage  of  tcater, — ^The  highest  and  lowest  readings  on  the  Signal  Service  river- 
incanges  are  given  in  the  table  on  Cbart  No.  III.  In  the  Red  River,  at  Shreveport,  the 
highest  reading^  29  feet  5  inches,  is  4  inches  helow  the  *' danger-line  "  of  the  Signal 
Service  gauge,  which  occurred  on  the  28th.  Dangerous  floods  occurred  above  this 
point,  injuring  the  cotton-crop;  and  the  observer  at  that  station  report<s  on  the22d 
that  the  heavy  rise  during  the  last  day  of  the  week  came  oat  of  the  lalces  of  that  vicin- 
ity, while  the  river  above  was  falling.  The  Mississippi  was  highest  at  Vioksburg  on 
tlie  23d,  when  it  was  40  feet,  or  1  foot  below  the  "  danger-line.''  The  Upper  Mississippi 
declined  during  the  entire  month,  and  was  lowest  on  the  31st.  The  Missouri  was 
highest  at  Leavenworth  on  the  6th,  and  lowest  on  the  3lst.  Freshets  occurred  in  the 
Upper  Ohio,  near  Pittsburgh,  in  the  Des  Moines,  near  Keokuk,  and  the  Yazoo,  near 
Yicksburg.  The  observer  at  Portland,  Oreg.,  reports  that  *'  the  river,  which  at  the  com- 
mencement of  the  month  was  in  the  streets  of  Portland,  has  fallen  quite  rapidly,  and 
is  now  abont  15  feet  below  high-water  mark. ' 

WATER  TKMPKRATURES. 

A  table  at  the  lower  right-hand  comer  of  the  chart,  No.  II,  gives  the  maximum  and 
minimum  temperatures  uf  water  as  observed  at  the  stations  named  ;  the  third  column 
gives  the  depth  at  which  the  observations  were  taken.  The  range  of  temperature  was 
greatest  at  Duluth,  26'^;  Memphis,  23^;  and  least  at  Jacksonville,  3^ ;  Mobile  and 
Eastport,  4°.  The  average  temperature  of  water  on  the  Gulf  and  South'  Atlantic 
coasts  was  slightly  above  the  mean  temperature  of  the  air,  while  on  the  Middle  Atlan- 
tic and  New  England  coast  it  was  slightly  below  the  temperature  of  the  air. 

ATMOSPHERIC  ELECTRICITY. 

Auroras  have  been  observed  on  the  following  dates :  that  of  the  t6th  being  generally 
visible  in  the  northern  sections  of  the  country,  extending  from  Maine  to  Iowa ;  the  re- 
ports are  as  follows:  8th,  Litchfield,  Mich.;  10th,  Afton,  Iowa;  12th  and  15th,  Du- 
luth ;  16th,  Detroit,  Oswego,  Port  Huron,  Rochester,  Mount  Washington,  La  Crosse, 
Springfield,  Marquette,  Alpena,  Grand  Haven,  Coresco,  Iowa,  Gardiner,  Mi*.,  Auburn, 
N.  H.,  ManitowtMS,  Wis. ;  17th,  Duluth,  Gardiner,  Me. ;  18ch,  Malooe,  Saint  Paul,  Esca- 
naba,  Marquette,  Alpena,  Minneapolis,  Minn. ;  19th,  Alpena,  Gardiner,  Me. ;  20th,  Saint 
Paul;  2Ut,  Saint  Paul;  23d,  Fort  Pembina;  25th,  Malooe,  Gardiner,  Me. ;  29th,  Boston, 
Rochester,  Marquette,  Dodge  City,  Breckenridge ;  30th,  Rochester;  31st  Rochester, 
South  Hartford,  N.  V. 

Thunder  and  lightning, — ^Local  storms,  accompanied  by  thunder  or  lightning,  oc- 
curred in  all  the  districts,  and  in  a  nnmber  of  cases  were  destructive  to  property  and 
life.  Electrical  displays  were  more  nomerous  between  latitudes  36^  and  46^.  Chro- 
nologically arranged,  the  reports  are  as  follows:  1st,  Florida,  Illinois,  Indiana, 
Kansas,  Louisiana,  Mississippi,  New  York,  North  Carolina,  Ohio,  Pennsylvania, 
South  Carolina,  Tennessee,  Virginia,  West  Virginia;  2J,  Connecticut,  Florida, 
Iowa,  Louisiaoa,  Massachusetts,  Mississippi,  New  York,  North  Carolina,  Ohio, 
Pennsylvania,  South  Carolina,  Tennessee,  Virginia,  Wyoming  Territory,  West  Vir- 
ginia; 3d,  Connecticut,  Dakota,  Florida,  Illinois,  Indiana,  Iowa,  Kansas,  Louis- 
iana, Maine,  Massachusetts,  Mississippi,  Missouri,  Nebraska,  New  Hampshire,  New 
York,  North  (Carolina,  Ohio,  Pennsylvania,  South  Carolina,  Tennessee;  4th,  Da- 
kota, Delaware,  Florida,  Illinois,  Indiana,  Iowa,  Kansas,  Louisiana,  Maine,  Maryland, 
Massachusetts,  Mississippi,  Missouri,  Nebraska,  New  Hampshire,  New  Jersey,  New 
York,  North  Carolina,  Ohio,  Pennsylvania,  Tennessee,  Vermont,  Virginia,  West  Vir- 
ginia; &th,  Alabama,  Connecticut,  Delaware,  Florida,  Illinois,  Iowa,  Indiana,  Kan- 
sas, Kentucky,  Louisiana,  Maine,  Maryland,  Mississippi,  Michigan,  Missouri,  New  Jer- 
sey, New  York,  North  Carolina,  Ohio,  Pennsylvania,  Tennessee,  Virginia,  Wisconsin, 
West  Vix^inia ;  6th,  Connecticut,  Delaware,  Florida,  Georgia,  Indiana,  Iowa,  Ken- 
tucky, Louisiana,  Maryland,  Massachusetts,  Michigan,  Mississippi, North  Carolina,  Ohio, 
Sonth  Carolina,  Tennessee,  Virginia,  Wisconsin ;  7th,  Florida,  Louisiana,  Michi- 
gan, Mississippi,  New  Jersey,  New  York,  North  Carolina,  Ohio,  Pennsylvania,  Sonth 
Carolina,  Tennessee,  Virginia;  dth,  Dakota,  Delaware,  Florida,  Indiana,  Iowa, 
Kansas,  Lonisiana,  Mississippi,  Missouri,  Nebraska,  New  Jersey,  New  York,  Ohio, 
South  Carolina,  Tennessee,  Vermont;  9th,  Connecticut,  Florida,  Illinois,  Indiana, 
Iowa,  Kansas,  Massachusetts,  Michigan,  New  York,  Ohio,  Tennessee,  Vermont,  Wis- 
consin ;  10th,  Connecticut,  Dakota,  Delaware,  Illinois,  Indiana,  Iowa,  Louisiana, 
Maine,  Maryland,  Massachusetts,  Michigan,  Mississippi,  Missouri,  New  Hampshire, 
New  Jersey,  New  York,  North  Carolina,  Ohio,  Pennsylvania,  Tennessee,  South  Caro- 
lina, Vermont,  Virginia,  West  Virginia;  Ilth,  Connectiout,  Delaware,  Illinois,  In- 
diana, Iowa,  Lonisiuna.  Maryland,  Massachusetts,  Mississippi,  Nebraska,  New  Hamp- 
shire, New  Jersey,  New  York,  North  Carolina,  Ohio,  Pennsylvania,  Rhode  Island,  Ten- 
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nessee,  Vermont,  Virginia,  West  Virginia ;  12th,  Delaware,  Florida,  Illinois,  Indiana, 
ludian  Territory,  Iowa,  Kansas,  Loaioiana,  Maryland,  MaasachdsettB,  Michigan,  Minne- 
sota, MiPsisBippi,  Nebraska.  New  Jersey,  North  Carolina,  Ohio,  Pennsylvania,  South  Car- 
oliDa,  TenneSMee,  Virginia,  West  Virginia;  13th,  Colorado, Dakota,  Florida.  Illinois,  In 
diana,  Iowa,  Kansas,  Louisiana,  Maine,  Maryland,  Michigan,  Mississippi,  Missouri,  Ne- 
braska, New  Hampshire,  New  Jersey, New  York,  North  Carolina,  Ohio,  Pennsylvania, 
South  Carolina,  Tennessee,  Vermont,  Virginia,  Wisconsin,  West  Virginia;  14th,  Ar- 
kansas, Connecticut,  Georgia,  Iowa,  Kansas,  Louisiana,  Maine,  Massachusetts,  Missis- 
sippi, Nebraska,  New  Hampshire,  New  York,  North  Carolina,  Ohio,  Pennsylvania,  Ten- 
nessee, Vermont,  Virginia,  West  Virginia ;  15th,  Alabama,  Arkansas,  Colorado,  Dakota, 
Illinois.Kansas,  Louisiana,  Mississippi,  New  Jersey,  North  Carolina,  South  Carolina, 
Tennessee,  Virginia ;  16th,  Colorado,  Dakota,  Georgia,  Louisiana,  Minnesota,  Missis- 
sippi, South  Carolina,  Tennessee;  17th,  Florida,  Georgia,  Illinois,  Indiana,  Iowa,  Kan- 
sas, Louisiana,  Michigan,  Minnesota,  Mississippi,  Missonri,  Nebraska,  Ohio,  Tennebsee, 
Virginia,  Wisconsin;  18th,  Connecticut,  Dakota,  Delaware,  Georgia,  Illinois,  Iowa, 
Kansas,  Maryland,  Massachusetta,  Mississippi,  Nebraska,  New  Hampshire,  New  Jer- 
sey, New  York,  Ohio,  Pennsylvania,  Tennessee,  Virginia;  19th,  Dakota,  Delaware, 
Iowa,  Louisiana,  Maryland,  Michigan,  Mississippi,  Nebraska,  New  Hampshire,  Penn- 
sylvania, Tennessee,  Virginia,  Wisconsin ;  20th,  Connecticut,  Delaware,  Illinois,  In- 
diana, Iowa,  Kansas,  Kentucky,  Louisiana,  Maine,  Maryland,  Massachusetts,  Michigan, 
Mississippi,  Missonri,  Nebraska,  Nevada,  New  Hampshire,  New  Jersey,  New  York, 
Ohio,  Pennsylvania,  Rhode  Island,  Tennessee,  Vermont,  Virginia,  West  Virginia; 
21st,  Alabama,  Arkansas,  Dakota,  Florida,  Georgia,  Iowa,  Louisiana,  Maine,  Massachu- 
setts, Mississippi,  Nebraska,  North  Carolina,  Pennsylvania,  South  Carolina,  Ten- 
nessee, Utah,  Virginia;  22d,  Alabama,  Arkansas,  Dakota,  JPlorida,  ludiana,  Kan- 
sas, Louisiana,  Michigan,  Mississippi,  Nebraska,  Nevada,  New  Jersey,  New  York,  Ohio, 
Utah,  Virginia;  23d,  Connecticut,  Delaware,  Iowa,  Kansas,  Louisiana,  Massachusetts,* 
Nebraska,  New  Hampshire,  New  Jersey,  New  York,  North  Carolina,  Ohio,  Pennsyl- 
vania, Texas,  Vermont,  West  Virginia;  24th,  Colorado,  Georgia,  Indian  Territory, 
Louisiana,  Mississippi,  Nevada,  Now  York,  North  Carolina,  Wyoming  Territory,  Texas, 
South  Carolina;  25th,  Colorado,  Florida, Louisiana,  Maine,  Michigau,  Mississippi,  New 
York,  Pennsylvania,  Texas,  Virginia ;  26th,  Dakota,  Florida,  Iowa,  Kansas,  Louisiana, 
Maine, Massachnsetta,  Minsissippi,  Nebraska,  New  Hampshire;  27th,  Illinois,  Indian 
Territory,  Iowa,  Kansas,  Mississippi,  Nebraska,  Tennessee,  Wisconsin ;  2^th,  Dakota, 
Delaware,  Illinois,  Indiana,  Iowa,  Louisiana,  Mississippi,  Missouri,  Nebraska,  New  York, 
Ohio,  Tennessee,  Virginia;  29th,  Arkansas,  Florida,  Georgia,  Kansas,  Kentucky, Louis- 
iana, Mississippi,  Missouri,  North  Carolina,  Ohio,  South  Carolina, Tennessee,  Virginia, 
Wisconsin ;  30th,  Dakota,  Delaware,  Florida,  Georgia,  Louisiana,  Mississippi,  New 
Jersey,  New  York,  North  Carolina,  Ohio,  Pennsylvania,  South  Carolina,  Utah,  Virginia, 
West  Virginia ;  3 1st,  Colorado,  Dakota,  Florida,  Georgia,  Ohio,  South  Carolina,  Wy- 
oming Territory. 

OPnCAI«  PHENOMENA. 

Mirage, — This  phenomenon  was  observed  on  the  1st,  5th,  7th,  8th,  13th,  and  2Ut,  at 
New  London,  Conn. ;  15th,  24th,  and  28th,  at  Breokenridge,  Minn. ;  22d  and  26th,  at 
Tybee  Island,  Ga. 

Solar  halo8  were  observed  on  the  Ist,  at  Cornish,  Me.,  Contoocookville,  N.  H.,  Roch- 
ester. Eastport,  Escanaba,  Tybee  Island ;  2d,  Contoocookville,  N.  H.,  Tybee  Island  : 
3d,  Rocky  Run,  Manitowoc,  Wis.,  Escanaba,  Dodge  City  ;  4th,  Hennepin,  111.,  Purdy, 
Tenn.,  Cape  Lookout;  5th,  Leeaburg,  Ind.,  Cornish,  Me.,  Howard,  Nebr.,  Ringgold, 
Ohio,  Purdy,  Tenn.;  6th,  Ringgold, Ohio ;  7th,  Gardiner,  Me.,  Ringgold,  Ohio,  Purdy, 
Tenn.,  Rochester,  New  London ;  8th,  Contoocookville,  N.  H.,  Purdy,  Tenn. ;  9th, Howard, 
Nebr.;  10th,  Leroy,Kan8., Ringgold, Ohio;  11th, Leeaburg,  Ind. ;  14th,  Hennepin, 111., 
Fayette,  Miss.,  Howard,  Nebr.,  Keokuk ;  16th,  Corsicana,  SmithviUe;  17th,  Rockford, 
111.,  Carthagena,  Ohio;  18th,  Bethel,  Ohio,  I^eroy,  Wis.;  19th,  SmithviUe;  20th, 
Standish,  Me. ;  21st,  Leroy,  Wis.,  Tybee  Island,  Charleston,  Fort  Gibson  ;  22d,  Roch- 
ester, North  Platte ;  23d,  Cairo,  Saint  Louis ;  24th,  Fayette,  Miss.,  Tybee  Island ;  25tb, 
Malone,  N.  Y. ;  26th,  Ringgold,  Ohio,  Rochester,  Wytheville,  Grand  Haven,  Key  West ; 
27th,  Cornish,  Me.,  Waltbam,  Mass.,  Contoocookville,  Auburn,  N.  H.,  Brook  Haven,  N. 
Y.,  Westminster,  Vt.,  Toledo,  New  London,  Fort  Gibson;  28th,  Independence,  Iowa, 
Eastport,  Cape  Lookout;  29th,  Atlantic  City,  Tybee  Island,  Jacksonville,  Charleeton  ; 
30th,  Gardiner,  Me.,  Contoocookville,  Auburn,  N.  H.,  Ringgold,  Ohio,  Rochester, 
Tybee  Island,  Jacksonville ;  31st,  Purdy,  Tenn.,  Fort  Gibson. 

Lunar  halos  were  observed  on  the  1st,  at  Nottoway,  Va.,  Rochester,  Eastport,  Knox- 
ville,  Wilmington,  Pittaburgh  ;  2d,  Knoxville;  3d,  Purdy,  Tenn.,  Leroy,  Wis.,  Knox- 
ville.  Dodge  City,  Buffalo,  SmithviUe ;  4th,  Rugfrlee,  Ohio,  Manitowoc,  Wis.,  Cape 
Henry,  Duluth;  5th,  Ringgold,  Ohio,  Bismarck,  Cairo,  Dnluth,  Evanston,  SmithviUe; 
6th,  Purdy,  Tenn.,  Bismarck,  Eastport,  Morgantown,  Alpena,  Evanston,  SmithviUe ; 
7th,  Standish,  Me.,  Purdy,  Tenn.,  Rochester,  Newport,  Wytheville,  Morgantown,  Evans- 
ton, Pittsburgh ;  8th,  Bismarck,  Rochester,  New  Orleans,  SmithviUe ;  9th,  Newport, 
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SmithTille ;  lOtb,  Atlantic  City,  Newport,  Smithville ;  12th,  Newport ;  25th,  EvanstoD  ; 
26th,  Dodge  City  ;  27tb,  Eaatport,  Smithville ;  28th,  Newport,  Mobile,  8mithville ;  29fch, 
Fayette,  Miss.,  Waterburg,  N.  Y.,  New  Orleans,  Buffalo.  EvaDstoii ;  30tb,  Fayette,  Misa., 
Wy theville,  Evanston,  Fittsbargb ;  31st,  Evanstou. 

MISCELLANEOUS    FBENOMEXA. 

Zoological, — MartinB  left  Bellefontaine,  Ohio,  26th.  Grasshoppers  at  Richmond,  Nebr., 
flying  north  on  the  2d  and  nd,  and  flying  with  the  wind  26th,  27tb,  29tb,  30tb,  and  Slet. 
A  storm  of  grftssboppers  at  Pike's  Peak,  11th;  swarms  of  grasshoppers  at  Yankt.on, 
27th,  28th.  29th,  30tb,  and  3l8t ;  numerous  at  Breckenridge,  10th,  11th,  and  12th ;  left, 
going  southeast,  13th;  appeared  again  19th  and  23d.  First  appeared  at  Pembina,  fly- 
ing northeast,  8rh  and  9th,  southeast  11th,  12th,  17tb,  20tb,  and  south  13tb  ;  at  Vir- 
ginia City  were  flying  southwest  11th  to  20th,  and  southeast  27th  to  3l8t;  much  dam- 
age done  in  some  localities ;  at  Fort  Sully,  flying  northwest,  and  alighting,  15th ; 
northwest,  26th ;  numerons,  16th,  27th,  28th,  29rh,  30th.  Colorado  beetles  numerous  on 
potato  vines  at  Malone,  N.  Y.,  20th  ;  the  first  potato  bug  of  the  *^  Blue  Species ''  on  the 
17 tb,  at  Stanley,  Kans. ;  at  Auburn,  N.  H.,  on  potato  and  tomato  vines,  latter  part  of 
mouth. 

Prairie  fires, — 2d,  Breckenridge;  3d,  Bismarck;  36th,  southeast  and  southwest  of 
Oregon,  Mo. 

Forest  fires, — 15th,  16th,  17th,  22d,  Eastport.  Freehold,  N.  J.,  on  the  4th,  a  large 
fire  was  started,  and  continued  for  some  days,  destroying  crops,  timber,  &.c. 

Polar  bands  were  observed  on  the  6th  at  Cape  Henry,  Va. ;  11th,  17  th,  24th,  and  27th, 
Bennettsville,  Ky. ;  15th,  Iowa  City ;  24th,  Carthegena,  Ohio. 

Jlfefeor«.~Those  of  the  8th  and  9th  were  unusually  brilliant,  and  attracted  general 
attention ;  that  of  the  8th  passed  in  a  northwesterly  direction,  the  projection  of  its 
path  being  the  track  of  a  vertical  plane  passing  through  Saint  Paul  and  Louisville, 
and  as  it  passed  over  a  right  line  joining  Cairo  and  Detroit,  it  had  an  altitude  of 
about  one  hundred  and  sixty  miles.  The  observer  at  Cairo  reports,  **  The  track  of  this 
meteor  could  be  traced  by  a  bright  line  of  fire,  which  was  visible  for  more  than  an 
hour  aftiCr  the  meteor  disappeared.''  The  observer  at  Detroit  reports,  **  The  meteor  first 
appeared  as  a  star  of  small  magnitude,  but  became  elongated  and  more  brilliant  as  it 
pursued  its  course ;  it  broke,  giving  off  an  intense  blue  light,  which  was  succeeded  by 
a  less  brilliant  greenish  light,  and  this,  in  turn,  succeeded  by  a  white  lij^ht;  the  track 
of  the  meteor  was  visible  for  more  than  half  an  hour  after  the  explosion."  The  ob- 
server at  Port  Huron  reports,  ^'This  meteor  appeared  to  be  abon  tone-fourth  the  size  of 
the  fall  moon,  and  illuminated  the  entire  heavens  for  fully  half  an  hour."  The  me- 
teor of  the  9th,  observed  generally  in  the  Middle  Atlantic  and  New  England  States, 
had  the  same  general  course,  to  the  northwest,  but  its  altitude  cannot  be  determined 
from  the  reports  received. 

Meteors,  chronologically  arranged,  were  observed  as  follows :  4th,  Tybee  Island ; 
7th,  Dubuque ;  8th,  Port  Huron,  Cairo,  Sandy  Hook,  Logansport,  Grand  Haven,  Evans- 
ton,  Indianapolis,  Hennepin,  Riley,  Lyndon,  Carbondsle,  and  Friendsville,  111. ; 
Blooniington,  Spioeland,  and  Rising  Sun,  lod. ;  Muscatine,  Iowa ;  Bennettsville,  Ky. ; 
Detroit,  Grand  Rapids,  Litchfield.  Traverse  City,  and  Hudson,  Mich. ;  Waterburg,  N. 
Y. ;  Bellefontaine,  Urbana,  Kenton,  Jacksonburg,  and  Rmggold,  Ohio ;  York,  Sulphur 
Springs,  Pa. ;  Rockwood,Tenn. ;  Bloomfield,  Rocky  Run,  Manitowoc  and  Utica,  Wis. ; 
9tb,  Morgantown,  New  London,  Sandwich,  and  Carbondale,  HI. ;  Vevay  and  Wabash, 
Ind. ;  Fallston,  Md. ;  Somerset  and  Fall  River,  Mass. ;  Trenton,  South  Orange,  and 
New  Germantown,  N.  J. ;  Ardenia,  Waterburg,  Wappinger's  Falls,  and  New  York, 
N.  Y. ;  Carthagena,  Ohio ;  Hanover,  Pa. ;  Spartanburg,  S.  C. ;  Rockwood,  Tenn. ;  10th, 
Dubuque  and  Afton,  Iowa;  Corning,  Mo.;  11th,  Lyndon,  111.;  Corning,  Mo.;  12th, 
Smithville,  Newport,  and  Mayport,  Fla. ;  Corning,  Mo. ;  13th,  Evanston  ;  15th,  New- 
port, Dodge  City,  Jacksonville;  16tb,  Jacksonville;  Evanston;  Cresco,  Iowa;  17tb, 
Davenport;  Lynaon,  111.;  18th,  Smithville;  19th,  Davenport;  Lyndon,  III.;  20th, 
Evanston,  Lyndon,  111.;  Smithville,  McMinnville,  Tenn.;  21st,  Newport;  Jackson- 
ville ;  Utica,  Wis. ;  22d,  Ephrata,  Pa. ;  24th,  Evanston  ;  Vevay,  Ind ;  25th,  Daven- 
port;  Auburn,  N.  H. ;  26tb,  Smithville,  Davenport;  28th,  Dodge  City,  Jacksonville, 
Smithville;  EUinwood,  Kans.;  29th,  Point  Pleasant,  La.;  30th,  Carbondale,  IlL,  Woos- 
ter,  Ohio. 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  BTYER, 
Brig,  Gen.  (Brevet  Jssigned),  Chirf  SignaUOffioeTf  U»  8.  A» 
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Paper  27. 
MONTHLY  WEATHER  REVIEW,  AUGUST,  1876. 

INTRODUCllON. 

In  compiliDg  the  present  review,  th«)  nsnal  data  hare  been  made  nse  of.  The  most 
noticeable  features  of  the  month  are :  the  movements  of  the  low-prersnre  areas ;  the 
bi{(h  mean  temperatures  in  the  northern,  central,  and  eastern  districts;  the  small  total 
rain-falls  in  the  northeastern  districts,  with  resulting  droughts  and  numerous,  exten- 
sive and  destructive  forest-fires ;  the  g/asshoppers  in  the  Northwestern  States  and  Ter- 
ritories. 

BAROMir.-RIC  PRESSURE. 

In  general. — The  general  distribntion  of  the  atmospheric  pressure  for  the  month  is 
represented  upon  Chart  No.  II  by  the  sobaric  curves.  For  Mount  Washington  the 
mean  is  30.31  inches,  and  for  Pike's  Pea'c  30.23  inches.  Excepting  these,  the  highest 
means  have  been  reported  from  Portland,  Or.,  and  the  stations  along  the  Atlantic 
coast,  from  Florida  to  Southern  New  t  ngland  ;  the  lowest,  from  Fort  Gibson,  29.77, 
Bismarck,  29.70,  Dodge  City,  29.52,  and  North  Platte,  29.47  inches.  The  ranges  in  the 
barometers  are,  for  Key  West,  .24  of  an  inch ;  San  Francisco,  .33 ;  Gulf  State's,  .30  to 
.43 ;  Tennessee  and  the  Ohio  Valley,  .29  to  .42 ;  South  Atlantic  States,  .41  to  .47  ;  Mid- 
dle Atlantic  States,  .42  to  .50 ;  Upper  Mississippi  Valley,  .42  to  .69;  Lower  Lake  region, 
.53  to  .57;  Upper  Lske  region,  .53  to  .66;  New  England,  ..53  to  .72;  Rocky  Mountain 
stations,  .40  to  .64 ;  Lower  Missouri  Valley,  .62  to  .^,  and  western  portions  of  Kansas, 
Nebraska,  and  Dakota,  .96  to  1.24  at  Bisms  rck. 

Areas  of  high  preBsure. — Seven  have  or*  seed  the  northern  sections  of  the  country 
during  the  month.  As  the  intervals  betwi  en  their  passai^e  were  comparatively  short, 
the  periods  of  warm  weather,  caused  by  tb  )  movement  ot  the  low-pressure  areas,  were 
generally  of  short  duration,  excepting  for  the  Gulf  S  atea. 

No.  I.— At  7.35  a.  m.  of  the  1st,  this  high-pressure  area  extended  from  the  Lakes  to 
the  Saint  Lawrence  Valley,  with  a  barometric  ridge  running  to  the  Western  Gulf  States, 
and  was  accompanied  by  cool,  clear  weather.  By  morning  of  the  2d,  the  pressure  bad 
considerably  increased  in  the  northern  sections,  and  isobar  30.30  inches  included  New 
England  and  New  Brunswick.  During  the  d,  3d,  and  4th  it  increased  in  the  Sooth 
Atlantic  States,  and  succeeding  low  pressu  ^^^  No.  I,  diuiiuished  in  the  northern  sec- 
tions, especially  in  the  Northwest  and  Lake  egion,  in  advance  of  low  pressure  No.  11, 
and  continued  highest  over  New  England.  In  connection  witb  low-pressure  No.  I, 
brisk  and  occasionally  high  north  to  east  wiids  and  heavy  seas  were  produced  along 
the  coast  from  New  Jersey  to  North  Carolina  on  the  1st  and  2d.  In  latitude  37^  7d' 
north.  longitude  73^  10'  west,  a  southwest  gale  was  experienced  on  the  2d  and  a  north- 
east gale  on  the  3d.  On  the  morning;  of  tbe  5th  the  highest  pressure,  above  30.10,  cov- 
ered the  Atlantic  States,  continued  increasing  in  the  Southern  States  during  the  5th 
and  6th,  and  was  central  in  Georgia  at  7.35  a.  m.  of  the  7th,  after  which  it  lost  its  dis- 
tinctive features.  Cautionary  signals  were  ordered  on  the  1st  and  2d  along  the  South 
and  Middle  Atlantic  coasts,  whicn  were  Justified,  except  at  Tybee  Island,  Ga.,  Kitty- 
bawk.  Cape  Henry,  and  Norfolk. 

No.  II  — Following  low-pressure  No.  II,  it  passed  over  the  Missouri  and  Upper  Missis- 
sippi Valleys  during  tbe  5tb  and  6th,  but  was  of  little  interest.  It  moved  to  the 
Upper  Lake  region  on  the  7th.  On  the  morning  of  the  8th,  with  No.  I.,  an  extensive 
area,  included  by  isobar  30.10,  reached  from  the  Lakes  to  the  Southern  States  east  of 
the  Mississippi.  *  At  7.35  a.  m.  of  the  10th  it  covered  the  Atlantic  States,  where  it  con- 
tinued, with  increased  pressure,  on  the  lltb  and  12th,  and  then  gradually  disappeared 
off  the  New  England  coast  on  the  13th  and  14th. 

No.  III. — On  the  7th  and  8tb  it  was  felt  at  Portland,  Or.,  reaching  its  maximum  on 
tbe  morning  of  the  9th.  During  the  9th  it  appeared  in  Montana  and  Dakota,  in  rear 
of  low-pressurQ  No.  Ill,  and  gradually  extended  southward,  producing  high  noitberly 
winds  or  gales  and  a  decided  fall  in  the  temperature  in  Wyoming  and  Western  Ne- 
braska, which  conditions  reached  Kansas  and  the  Missouri  Valley,  with  decreasing 
wind- velocities  on  the  10th.  The  temperature  fell  from  8o°  to  23f^  at  Virginia  City, 
Mon.,  within  sixteen  hours,  during  the  night  of  the  8th,  and  destructive  frosts  occur- 
red in  Northeastern  Utah  on  the  morning  of  the  10th.  At  7.35  a.  m.  of  the  llth  it 
extended  from  Southern  Minnesota  southwestward  beyond  Kansas,  and  then  rapidly 
lost  its  identity  under  the  influence  of  low-pressure  No.  IV. 

No.  IV. — During  the  12th,  while  low-pressure  No.  IV  was  approaching  the  North- 
west, this  area  made  its  appearance  at  Fort  Garry,  Manitoba,  and  undoubtedly  forced 
the  former  to  take  the  southeastward  course  shown  upon  Chart  No.  I.  Brisk  northerly 
winds  and  falling  temperature  prevailed  from  Dakota  and  Western  Minnesota  to  Utah 
and  Nebraska  on  the  13tb.    Tbese  conditioLS  reached  Kansas,  the  Upper  Mississippi 
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Valley,  and  the  Upper  Lake  region  during  the  14 th.  By  morning  of  the  15th  the  cen- 
tral highest  moved  from  Dakota  to  the  north  of  Lake  Superior.  On  the  morniag  of 
the  16th  it  covered  the  Lake  region  and  Saint  Lawrence  Valley,  hut  with  decreased 
pressure,  and  then  rapidly  disappeared. 

No.  V. — Was  first  observed  at  Fort  Garry  on  the  morning  of  the  19th.  During  the 
day  it  extended  southeastward  over  Minnesota  toward  the  Upper  Lakes,  with  cool, 
fresh,  and  brisk  northerly  winds.  At  7.35  a.  m.  of  the  20th  the  highest,  above  30.2n 
inches,  was  central  over  or  north  of  Lake  Superior,  with  occasional  light  frosts  in  Wis- 
consin and  New  York.  On  the  following  morning  isobar  30.20  inches  i Deluded  Lower 
Michigan,  Lake  Huron,  Lower  Lakes,  and  the  Middle  States,  with  very  cool,  clear 
weather.  Light  frosts  were  reported  from  a  few  stations  in  Wisconsin,  Michigan, 
Pennsylvania,  New  York,  Vermont,  and  New  Hampshire;  from  Malone,  N.  Y.,  and 
near  Port  Huron,  Mich.,  heavy  and  destructive  frosts.  On  the  summit  of  Mount 
Washington  frost-work  formed  early  in  the  morning.  During  the  21st  and  22d  the 
pressure  diminished,  and  on  the  morning  of  the  23d  two  areas  of  30.10  inches  covered 
the  South  Atlantic  States  and  Saint  Lawrence  valley.  The  latter  disappeared  during 
the  2:M  and  24th  in  advance  of  low-pressure  No.  VII ;  the  former  extended  over  the 
Gnlf  States,  losing  its  distinctive  features  on  the  25th.  Light  frosts  occasionally  oc- 
curred in  Pennsylvania^  New  York,  Massachusetts,  New  Hampshire,  and  Maine  on  the 
morning  of  the  22d. 

No.  VL — ^At  Portland,  Oreg.,  the  barometer  rose  to  30.39  inches  at  the  4.35  p.  m.  obser- 
vation of  the  2lkl,  and  a  rapid  rise  occurred  at  Virginia  City  during  the  day  and  night. 
During  the  24' h  it  reached  the  Missouri  Valley,  with  cool,  clear  weather  and  brisk  to 
high  northerly  and  westerly  winds,  diminishing  in  force  at  night.  At  Dodge  City, 
north,  35  and  Santa  F6,  east,  M  miles  were  recorded.  On  the  morning  of  the  25th  the 
highest,  above  30.40  inches,  was  central  over  Nebraska,  and  during  the  day  the  area 
extended  over  the  Lake  region,  Ohio  Valley,  and  interior  of  the  Western  Gulf  States, 
with  cool,  clear  weather.  At  4.35  p.  m.  of  the  26th,  the  barometric  ridge  cover  'd  the 
Mississippi  Vnlley.  Its  influence  was  felt  in  the  Middle  and  New  England  States  on 
the  26th  and  27th,  and  in  the  South  Atlantic  States  the  28th,  after  whi<}h  it  disap- 
peared in  advance  of  low-pressure  No.  VIII.  During  its  progress  eastward  light  frosts 
were  occasionally  produced  near  Portland,  Oreg.,  on  the  morning  of  the  2Uh ;  in  Iowa 
and  Wisconsin  on  the  25th ;  in  Eastern  Dakota,  Minnesota,  Iowa,  Wisconsin,  and 
Michigan  on  the  2Gth,  iniuring  vegetation  at  Pembina;  in  Wisconsin,  Illinois,  Indiana, 
and  Michigan  on  the  27 th,  and  in  Pennsylvania  on  the  28th. 

No.  VIL— This  was  observed  at  Portland,  Oreg.,  on  the  28 ch  and  29th,  near  which  light 
frosts  occurred.  Succeeding  low-pressure  No.  VIII,  it  appeared  in  Dakota,  Wyoming, 
and  Nebraska  on  the  morning  of  the  31st,  with  brisk  and  high  northerly  winds  and 
cool,  clear,  or  partly  cloudy  weather.  At  Fort  Sully  an  hourly  wind-velocity  of  48 
miles  was  recorded.  During  the  day  it  reached  Kansas,  the  Upper  Mississippi  Valley, 
and  Upper  Lake  region.  At  Coalville,  Utah,  frost  and  first  skim  of  ice  were  formed. 
Its  subsequent  history  belongs  to  September,  but  its  movement  was  southeastward 
across  the  country  over  the  South  and  Middle  Atlantic  coasts,  and  had  the  effect  of 
producing  considerably  cooler  weather  during  its  passage. 

Areas  of  low  pressure, — By  referring  to  chart  No.  I  it  will  be  seen  that  the  centers  of 
the  barometric  depressiaus,  after  appearing  in  the  Upper  Missouri  Valley,  have  gen- 
erally taken  a  northeastward  course  into  Canada,  and  farther  to  the  northward  than 
during  previous  Augusts.  The  result  has  been  a  diminution  in  the  rain-fall  in  the 
northern,  central,  and  eastern  districts.  Frequently,  while  the  main  disturbances 
have  continued  almost  stationary  in  the  extreme  Northwest,  as  well  as  during  their 
progress  northeastward,  minor  depressions  have  been  developed  and  sent  out  to  the 
eastward  or  sontheastward,  which  have  produced  severe  thunder-storms,  while  others 
have  moved  southward  toward  Texas,  similar  to  the  branch  of  No.  IV,  and  gradually 
disappeared. 

No.  I. — Under  the  influence  of  high-pressure  No.  I,  this  disturbance,  described  in  the 
July  review  as  No.  VIII,  disapp'^ared  southeastward  on  the  1st,  producing  frequent 
thunder-storms  along  the  South  Atlantic  coast  and  in  Florida,  with  a  high  southwest 
wind  at  Punta  Bassa. 

No.  II. — On  the  2d,  falling  barometer  and  rising  temperature  at  Virginia  City  and 
the  stations  in  the  Upper  Missouri  Valley  indicated  the  approach  of  this  storm,  and 
thunder-storms  occurred  in  Dakota.  At  Bismarck  a  northeast  wind-velocity  of 
sixty-one  miles  per  hour  was  recorded.  During  the  3d  occasional  thunder-storms 
were  reported  from  Dakota,  Minnesota,  and  Wisconsin,  and  snow  fell  on  Pike's 
Peak.  On  the  4th  the  central  depression  advanced  southeastward  into  Dakota, 
with  thunder-storms  in  M>ssouri,  Kansas,  Iowa,  Wisconsin,  Michigan,  Indiana,  Ohio, 
and  Tennessee,  which  were  violent  in  first  and  last.  At  Burlington,  Iowa,  a  high 
wind  prevailed ;  at  North  Platte  southeast  32,  at  Saint  Louis  32,  and  at  Bismarck  62 
miles  were  recorded.  During  the  5th  it  reached  Northern  Minnesota,  with  thunder- 
storms in  Dakota,  Iowa,  Nebraska,  Kansas,  M  ssouri,  Illinois,  Indiana,  Michigan,  Ohio, 
Western  Pennsylvania,  West  Virginia,  Kentacky;  and  Tennessee.    They  were  reported 


390  KEPORT   OP   THE   CHIEF   SIGNAL-OFFICER. 

• 
as  destructive  at  Girard,  Pa.,  and  Cleveland.  On  the  6th  it  passed  northeastward  into 
Canada,  with  occasional  thunder-Ht4)rDi8  from  Tennessee  and  North  Carolina  to  Iowa 
and  the  Lakes,  in  Northern  New  England,  and  in  the  Central  Golf  States.  Heavy 
rains  fell  in  the  Upper  Mississippi  Valley,  and  hail  at  Yevay,  Ind.  At  Marquette  a 
south  wind  reached  30  miles.  Durinf^  the  7th  the  center  of  this  disturbance  probably 
moved  eastward  along  the  parallel  of  50^  north,  with  continued  thunder-storms  from 
yirginia  and  Illinois  northeastward  to  Nova  Scotia  and  New  Brunswick.  A  tornado 
occurred  at  Berlin,  Pa.,  a  violent  and  destructive  hail-storm  at  Honesdale,  Pa.,  and  a 
destructive  thunder-storm  at  Springfield,  Mass.  On  the  8th  it  moved  eastward  beyond 
the  Gulf  of  Saint  Lawrence,  and  on  Mount  Washington  the  hourly  wind-velocity 
reached  60  miles  from  the  northwest.  Cautioqary  signals  were  ordered  on  the  4th  at 
Duluth,  and  on  the  5th  at  Milwaukee,  Escauaba,  and  Marquette.  The  two  first  were 
not  justified. 

No.  III. — The  approach  of  this  storm  was  indicated  by  high  winds,  falling  barometer 
and  high  temperatures,  on  the  6th  and  7th,  from  Montana  to  Dakota  and  Nebraska. 
At  Virginia  City  the  temperature  reached  92^  (highest  ever  recorded),  &ud  107^  at 
Fort  Sully.  During  the  dth  the  temperature  reached  1)9^  at  Breckenridge,  97<^  at  North 
Platte,  and  103°  at  Bismarck,  with  a  southeast  wind  of  67  miles  at  last,  south  30  at  Mar- 
quette, and  thunder-storms,  occasionally  accompanied  by  hail,  in  Dakota.  On  the  9th 
the  central  depression  passed  into  Northeastern  Dakota,  with  severe  thunder-storms 
from  Dakota. aud  Minnesota  toward  Ohio,  Indiana,  Illinois,  and  Kansas.  Heavy  hail- 
storms prevailed  on  Pike's  Peak  and  at  Atlanta,  Ga.  At  Bismarck,  southeast  43  and 
northwest  53,  North  Platte,  southeast  44,  and  Breckenridge,  southeast  48  miles  were 
recorded.  As  will  be  observed  on  Chart  No.  I,  it  rapidly  passed  northeastward  into 
Canada  on  the  10th,  with  a  barometric  trough  extending  southward  to  Texas.  Thun- 
der-storms accompanied  it  from  Minnesota  and  the  Upper  Lakes  southward  to  the  Gulf 
States.  The  following  are  the  highest  hourly  wind-velociries :  Escauaba,  south  25,  Mil- 
waukee, southeast  26,  Dodge  City,  northwest  36,  and  North  Platte,  northwest  60. 
Occasional  thunder-storms  continued  on  the  11th  from  Michigan  to  Kentucky,  West 
Virginia,  aud  Wt stern  Pennsylvania,  and  on  the  12th  in  the  Middle  States,  with  a 
severe  local  storm  at  Savannah,  dniing  which  the  wind  reached  40  miles  from  the 
northeast.  Cautionary  signals  were  ordered  for  Toledo  and  the  stations  along  the 
Upper  Lakes,  but  those  fur  Lake  Michigan  alone  were  reported  Justified. 

No.  IV. — Following  high  pressure  No.  Ill,  it  was  felt  in  Montana  on  the  10th  and  in 
Dakota  on  the  11th,  with  a  high  southeast  wind  at  Breckenridge,  and  temperature  of 
96°  at  Fort  Sully.  By  midnight  of  the  12th  it  had  reached  the  southern  boundary  of 
Dakota.  High  southerly  winds  occurred  in  the  western  portions  of  Kansas  aud  Ne- 
braska, and  occasional  thunder-storms  in  Colorado  and  Dakota.  During  the  13th  it  de- 
veloped into  two  distinct  depressions,  one  moving  toward  Lake  Superior  and  the  other 
sou thward  toward  Texas.  Thunder-storms  accompanied  them  from  Minnesota  and  Wis- 
consin to  Nebraska,  Kansas,  Texas,  Missouri,  and  Illinois,  with  occasional  high  winds 
and  gales.  A  secondary  depression  developed  to  the  eastward,  from  which  a  gale  re- 
sulted at  Bellefontaiue,  Ohio,  and  a  destructive  water-spout  in  the  vicinity  of  Lynch- 
burg. A  rain-fall  of  5.25  inches  was  recorded  at  Boonsborongh,Va.  Thunder-storms  con- 
tinued on  the  14th  in  Nebraska,  Kansas,  and  Missouri,  and  occasionally  in  South  Car- 
olina, Florida,  aud  Ohio.  At  Escauaba,  after  the  wind  shifted  to  north,  with  clearing 
weather,  it  reached  2"^  miles.  During  the  15th  the  central  depression  reached  the 
mouth  of  the  Saint  Lawrence,  and  thence  apparently  moved  southeastward  toward 
Nova  Scotia,  with  thunder-storms  from  New  York  and  New  England  northeastward. 
A  tornado  was  reported  to  have  occurred  near  Milton,  Ohio,  and  a  destructive  wind 
and  hail  storm  between  Wapping^r's  Falls  and  Poughkeepsie,  N.  Y.  On  the  16th  it 
disappeared  southeastward  over  and  beyoud  Nova  Scotia.  Not  any  cautionary  siguala 
were  ordered  to  be  displayed  during  its  progress  eastward,  and  the  only  station  a( 
which  they  would  have  been  justified  is  EHcanaba. 

No.  v.— During  the  16th,  the  pressure  was  considerably  below  the  mean  in  Nebraska 
and  Kansas,  with  a  barometric  trough  extending  toward  Ohio,  over  which  area  occa- 
sional thunder-storms  occurred.  Hail  fell  at  North  Platte.  Near  Manhattan,  Kans., 
the  heavy  rains  caused  floods.  A  gale  was  reported  from  Rockford,  111.,  southeast  50 
miles  from  North  Platte,  and  south  30  from  Dodge  City.  At  midnight  of  the  17th,  the 
central  depression  was  located  in  Northern  Dakota.  Thunder-storms,  with  bt^avy  rains 
at  places,  occurred  from  Dakota  and  Minnesota  to  Kansas,  Kentucky,  Ohio,  and  from 
South  Carolina  to  New  Jersey,  Pennsylvauia,  and  Virginia,  and  a  tornado  near  Cape 
May.  During  the  18th  it  rapidly  moved  eastward  to  Lake  Huron,  with  continued 
thunder-storms  from  the  Lower  Missouri  Valley  to  the  Upper  Lakes  and  Ohio,  and  in 
the  Carolinas.  Hi^h  westerly  winds  prevailed  near  Cape  Hatteras.  On  the  t9th,  i( 
ifdvanced  to  the  Saint  Lawrence  Valley,  aoconipanied  by  ueavy  winds  at  Fort  Niagara. 
N.  Y.,  and  north  3J  miles  at  Escanaba.  On  Lake  Erie,  near  Madison,  Ohio,  several 
water-spouts  were  formed,  which  traveled  eastward.  Off  Cape  Hatteras,  latitude 
30^  40^  longitude  75^  23',  during  a  severe  thunder-storm,  a  northwest  squall  occurred 
with  the  force  of  a  gale.    Daring  the  20th9  a  secondary  dextreasion  was  developed,  aa 
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flbown  OD  the  chart.  Thnnder-storms  occnrred  from  Eastern  New  York  to  Nova  Scotia 
and  New  Branswick.  la  latitude  33^  north,  longitade  75^  west,  a  cyclone  was  reported ; 
34^  50  north,  75^  50  west,  heavy  northeast  gale.  The  following  wind-velocities  are 
^iven :  Port  Huron,  northeast  25 ;  New  River,  N.  C,  east,  high ;  Sandy  Hook,  north  32  ; 
Portland  and  Thatcher's  Island,  northwest.  28 ;  Meant  Washington,  northwest,  72,  and 
off  Cape  Henry  a  heavy  easterly  gale.  On  Meant  Washington  a  northwest  hurricane 
continued  on  the  2l8t  and  i^.  Daring  its  passage,  the  only  reports  of  very  brisk  and 
high  winds  at  the  lake  stations  came  from  Escanaba  and  Port  Huron.  Along  the  New 
England  and  New  Jersey  coasts,  after  the  winds  shifted  to  the  northwest,  they  occa- 
sionally increased  to  high  dnring  clear  weather.  Cautionary  signals  were  displayed 
for  northejist«rly  winds  along  the  Virginia  and  Carolina  coasts,  which  were  justified. 
No.  VI. — On  the  19th,.  while  high  pressure  No.  V  was  advancing  southward  over 
the  Not  th west,  falling  barometer  and  warmer  southerly  winds  prevailed  in  Mon- 
tana and  Utah,  and  continued  on  the  20th,which  conditions  extended  eastward  to 
Dakota,  Nebraska,  and  Colorado,  on  the  latter  date.  In  Nebraska  and  Kansas,  occa- 
sional thunder-storms  and  brisk  to  high  sontheasterly  winds  prevailed,  with  a 
wind-velocity  of  42  miles  at  Bismarck ;  on  Pike's  Peak  a  hail  and  snow  storm. 
During  the  21st,  the  central  depression  advanced  southeastward  into  Southern  Dakota, 
with  thunder-storms  in  Colorado,  Nebraska,  Kansas,  and  Iowa,  very  heavy  rain  at  Dav- 
enport, and  a  destructive  rain  and  hail  storm  at  Denver.  At  Djdge  City  the  wind 
velocity  reached  south  40  miles.  On  the  22d,  it  was  forced  to  move  nearly  due  north- 
ward by  the  high-pressure  area  which  covered  the  Lower  Lake  region.  Middle  and 
South  Atlantic  States.  On  Pike's  Peak  a  violent  gale  prevailed  ;  at  Dodge  City,  soath 
39,  and  at  North  Platte,  south  46  miles  were  recorded.  Thunder-storms  occurred  in 
Dakota,  Wi-consin,  Iowa,  and  Michigan,  accompanied  by  very  heavy  rains  at  La  Crosse 
and  Breckenridge.  During  the  23d,  the  center  probably  passed  over  Fort  Garry  into 
Canada,  with  occasional  thunder-storms  in  Iowa,  Wisconsin,  and  Michigan.  Caution- 
ary signals  were  displayed  on  the  22d  and  23d  at  Dulnth,  but  were  not  justified. 

No.  VII  succeeded  the  previous  one  in  Dakota  during  the  night  of  the  23d,  and  rap- 
idly advanced  to  the  north  of  the  Upper  Lake  region  during  the  24th.  Frequent 
thunder-storms  accompanied  it  from  Wisconsin,  Iowa,  Kansas,  and  Missouri  east  and 
southward  to  Ohio,  West  Vir^^inia,  Carolinas  and  Tennessee.  At  Wheeling,  W.  Va., 
Centertown,  Mo.,  and  Nashville,  they  were  reported  as  very  heavy  and  destructive. 
On  the  25th,  the  central  disturbance  reached  the  Saint  Lawrence  Valley,  with  a  baro- 
metric trough  extending  southwestward  toward  the  Gulf  States,  and  occasional  thun- 
der-storms over  that  area.  The  following  wind-velocities  were  recorded:  Marquette, 
west,  32;  Barnegat,  southwest,  27;  Cape  May,  south,  28,  and  Sandy  Hook,  northwest. 
34  niiles.  On  the  2jth,  it  pass^^d  eastward  over  the  Gulf  of  Saint  Lawrence,  followed 
by  clearing  weather  in  the  Middle  States  and  New  Eagland.  A  minor  depression  was 
kft  in  the  South  Atlantic  States,  which  produced  occasional  thunder-storms.  Cau- 
tionary signals  were  ordered  along  the  lakes,  which  were  justified,  excepting  those 
.lion g  Lake  Ontario;  also  along  the  Middle  Atlantic  coast,  but  were  justi tied  along 
the  New  Jersey  coast  alone.  ' 

No. VIII. — During  the  27th  and  28th,  the  pressure  continued  diminishing  at  the  Rocky 
Mountain  stations  and  in  the  Northwest,  with  occasional  thunder-storms  from  Kansas 
to  Dakot%  and  Minnesot.a.  and  on  the  morning  of  the  29th  it  was  apparently  central  in 
sontheas'^ern  Dakota.  During  the  day  occasional  thunder-storms  occurred  in  Dakota, 
Wisconsin,  Iowa,  Illinois,  and  Michigan  ;  north  of  Pembina,  a  violent  hail-storm  ;  at  Mil- 
waukee, heavy  and  damaging  rain-storm  ;  in  Grant  County,  Wis.,  very  heavy  rains,  pro- 
ducing destructive  floods ;  at  Guttenburg,  Iowa,  4.25  inches  rain  fell,  causing  damaging 
floods.  On  the  30th  thunder-storms  continued  in  Colorado,  Nebraska,  Missouri,  Iowa, 
Minnesota,  Illinois,  Indiana,  and  Ohio,  with  a  destructive  gale  at  Logansport,  Ind.,  and 
a  bail  and  snow  storm  on  Pike's  Peak.  At  midnight  the  central  disturbance  was  located 
near  Fort  Garry.  On  the  31st,  during  its  progress  eastward,  a  barometric  trough 
extended  southward  toward  lu'lian  Tt-rritory,  in  which  frequent  and  heavy  thunder- 
storms prevailed.  The  hail  and  snow  storm  continued  on  Pike's  Peak.  A  destructive 
hail-storm  was  reported  from  Alpena,  where  the  wind-velocity  reached  northwest  28 
miles.  At  Sagetown,  111.,  a  destiuctive  wind  storm  occurred.  Irs  movement  upon  the 
1st  and  2d  of  September  is  shown  upon  the  charr,  but  its  descript'on  for  those  dates 
belongs  to  that  month.  There  were  no  cautionary  signals  displayed  along  the  lakes, 
and  the  only  high  wind  was  reported  from  Alpena. 

Local  siormt, — On  the  2d  the  wind  shifted  temporarily  to  north,  29,  at  Galveston,  and 
to  north,  44  miles  at  Indianola,  during  heavy  thunder-storms,  while  hail-stones  as  large 
as  hen's  eggs  fell  at  former ;  3d,  at  Mobile,  during  a  thunderstorm,  the  wind  reached 
south,  30  miles;  7th, at  Punta  Rassa, heavy  thunder-storm  and  wind-velocity  36 
xniles;  8th,  Logansport,  Ind.,  heavy  rain-storm,  flooding  streets,  cellars,  &e. ;  9th, 
at  FortMcKavett,  Tex.,  heavy  rain-storm  during  night  with  3.24  inches  rain-fall ;  10th, 
violent  rain-storm  and  high  northwest  wind  at  New  River,  N.  C,  coast ;  13th,  thunder 
nnd  bail  storm  at  Spartanburg,  S.  C. ;  19th,  tornado  at  Edgerton,  Mo.,  severe  storms  in 
Platte  County,  Mo.,  Saint  Louis,  and  Atchison,  Kans. ;  2l8t,  high  southeast  wind 
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dnring  thuti€ler-8toi*m  at  Mobile;  22d, terrific  northwest  Bquall  daring  tbander  and 
bail  Btorm, latitude  42^28'  north, longitude  58^  55' west;  24thv8evere  thunder-storm 
at  Aiken,  8.  C. ;  25tb,  violent  thander-storm,  daring  which  several  persons  were  stnnned 
or  fainted  from  the  concussion  and  proximity  of  one  crash,  at  Fort  Duncan,  Tex., 
fierce  thunder-storm  at  Pittsburg,  and  heavj  at  Spartanburg,  S.  C. ;  26th,  hurricane 
experienced  by  a  vessel  in  the  vicinity  of  Bermuda ;  27th,  high  easterly  winds  during 
thunder-storm  early  in  the  morning  at  Cape  Hatteras  and  New  River,  N.  C,  coast ; 
28th,  heavy  gale  150  miles  off  shore  from  San  Francisco. 

TEMPERATURE  OF  THE  AIR. 

The  isothermal  carves  upon  chart  No.  II  illustrate  the  general  distribution  of  the 
temperature  of  the  air  for  the  present  month.  From  a  reference  to  the  table  in  the 
lower  left-hand  corner  of  the  same  chart,  it  will  be  seen  that  the  average  is  below  that 
for  many  years  in  the  Gulf  States,  Upper  Mississippi  Valley,  and  at  the  Pacific  Coast 
stations:  about  the  same  in  Minnesota  and  the  Lower  Missouri  Valley  ;  above  in  the 
remaining  districts,  especially  in  the  Lake  region  and  Saint  Lawrence  Valley.  Mini- 
mum and  maximum  temperatures,  respective! v,  for  the  month  are  given  for  the  fol- 
lowing stations,  viz:  Albany, 460,  93°;  Alpena,  42°,  87°;  Atlantic  City,  55"^.  87^;  Au- 
gusta, 70O,  97° ;  Boston,  50^,  96° ;  Bismarck,  42°,  105^  ;  Breckenridge,  37°,  lOP  ;  Buf- 
falo, 460.  (J70  J  Cairo.  6:r,  95°  ;  Cape  Hatteras,  62°,  85^  ;  Capo  May,  57°,  87© ;  Cheyenne, 
34°,  92°  ;  Chicago,  54°,  92°  ;  Cincinnati,  69-.  91° ;  Cleveland,  46°,  86°  ;  Corsicana,  68©, 
lOlo  ;  Davenport,  53°,  90° ;  Denver,  44<^,  100° ;  Detroit,  46°,  87° ;  Dodge  City,  52^,  101^ ; 
Duluth,  450,  89^> ;  Eastport,  46°,  83° ;  Fort  Gibson,  64°,  95© ;  Fort  Sully,  48^,  107°  ; 
Indianapolis,  48°,  89©  ;  Indianola,  71«.  99°  ;  Jacksonville,  70o,  98° ;  Key  West,  75°,  91° ; 
I^avenworth,  05°,  93°  ;  Lvnchbnrg,  58^,  94°  ;  Malone,  37°,  92^  ;  Marquette,  44<^,  91©  ; 
Mobile,  71°,  95^  ;  Mount  Washington,  20°,  72©  ;  Nashville,  60©,  95°  ;  New  London,  52^, 
870  ;  New  Orleans,  73^,  92^  ;  New  York,  55©,  90"  ;  North  Platle,  42^,  97°  ;  Omaha,  54°, 
920  ;  Oswego,  52°,  9(P ;  Pembina,  36^,  94°  ;  Pittsburgh,  49°,  97^ ;  Pike's  Peak,  23°,  58° ; 
Philadelphia,  56o,9]0;  Portland,  Oreg.,  51°,  91° ;  Salt  Lake  City,  46°,  95^  ;  San  Diego, 
6O0,  81° ;  San  Francisco,  51°,  78^ ;  Santa  F6,  45°,  89° ;  Shreveport,  69^,  96° ;  Vicks- 
burg.  68°,  98° ;  Virginia  City,  31°,  92°  ;  Washington,  53°,  96°  ;  Wilmington,  63©,  97°  ; 
Wood's  Hole,  55°,  85° ;  Yankton,  46°,  93" ;  Yuma,  67°,  107o.  The  highest  were  re- 
corded at  Indianola  on  the  1st ;  Denver,  12th ;  Dodge  City,  18th  ;  Breckenridge  and 
Bismarck,  8th  ;  Fort  Sully,  7th  ;  Yuma,  6th ;  and  the  lowest  at  Mount  Washington, 
21st;  Pike's  Peak,  23d  ;  Breckenridge,  25th  ;  Malone,  21st;  Pembina,  26th  ;  Cheyenne, 
10th  :  and  Virginia  City,  9th.  The  maximum  temperatures  for  Mount  Washington 
and  Virginia  City  are  the  highest  on  record  for  those  stations.  During  the  first  part  of 
the  month,  at  the  4.35  p.  m.  (Washington  time)  observations,  the  temperature  fre- 
quently ranged  from  100^  to  114^  at  the  stations  in  western  Texas,  along  the  Rio 
Grande  River,  while  in  Arizona  the  readings  vaiied  between  100^  and  111^.  At  Fort 
Duncan,  Texas,  2  p.  m.,  2d,  the  temperature  reached  113^.  It  fell  at  Rockford,  Iowa, 
from  830,  at  1  p.  m.,  to  68-^,  at  2  p.  m.,  on  the  18th;  at  Leavenworth,  from  90<^  to  68°, 
in  half  an  hour,  on  19th ;  at  Memphis,  from  92^  to  79^,  in  fifteen  minutes,  on  22d  ; 
at  Riley,  111.,  decided  fall  from  24th  to  25th,  the  mean  of  latter  having  been  18^  lower 
than  that  of  former ;  at  Cresswell,  Kans.,  fall  of  4(P  on  the  24th,  and  41°  on  the  3lst. 

Ranges  in  temperature. — At  Kev  West,  16°  ;  San  Diego,  21° ;  San  Francisco,  27° ;  Port- 
land, Oreg.,  4lo;  Gulf  States,  19^  to  33° ;  South  Atlantic  States,  23©  to  34° ;  Indian 
Territo»y,  29°  to  34^;  Tennessee  and  the  Ohio  Valley,  30°  to  38*^;  Middle  Atlantic 
coast,  30°  to  4.3°  ;  New  England  coast,  28°  to  44°  ;  interior  of  Middle  States  and  New 
England,  42°  to  55°  ;  Lower  Lake  region,  35°  to  44°  ;  Upper  Lake  region,  38°  to  47° ; 
Upper  Mississippi  Valley,  31°  to  47° ;  Lower  Missouri  Vallev,  36°  to  47°  ;  Red  River 
of  the  North  Valley,  58°  to  64°  ;  Santa  F6, 44°  ;  Kansas  and  Colorado,  35°  to  56°  ;  Salt 
Lake  City,  49° :  Wyoming,  Montana,  and  western  portions  of  Nebraska,  Minnesota, 
and  Dakota,  5.^i°  to  64°  at  Breckenridge. 

Ice.  and  destructive  frosts  have  been  reported  as  follows,  viz :  Morning  of  the  10th  at 
Coalville,  Utah,  frost  injuring  wheat  and  potato  tops ;  21st,  near  Port  Huron,  Mich., 
frost  damaging  crops;  26th,  at  Pembina,  frost  injuring  vegetation  ;  31st,  at  Coalville, 
frost  and  firsr  skim  of  ice.  July  8,  a  severe  Irost  occurred  at  Carson  City,  Nov., 
freezing  vegetables. 

PRECIPITATION. 

Upon  chart  No.  3  is  represented  the  distribution  of  the  rain-fall  and  melted  snow. 
The  table  in  the  lower  left-hand  corner  of  same  gives  the  average  precipitation,  in  the 
various  districts,  of  the  month  for  this  and  for  many  years.  It  will  be  observed  that 
the  regions  in  which  the  rain-fall  has  exceeded  the  average  for  years,  viz,  the  Missouri 
Valley,  Upper  Mississippi  Valley,  Minnesota,  Tennessee,  and  the  Ohio  Valley,  generally 
correspond  with  those  affected  by  the  movements  of  the  lower-pressure  areas.  The 
excess  in  the  Western  Gulf  States^  and  the  normal  in  the  Eastern  Gulf  States,  result 
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from  the  heayy  precipitations  at  Galveston  and  Mobile,  while  there  was  a  deficiency 
at  tiie  majority  of  the  stations,  especially  through  the  central  portions.  The  lar^e 
deficiencies  in  the  Lower  Lake  region,  Middle  States,  New  England,  and  Saint  Law- 
rence Valley  are  dne  to  the  fact  that  the  low-pressure  areas  generally  passed  to  the 
north  of  them,  and  only  occasionally  extended  their  influence  southward,  so  as  to  pro- 
duce rain  in  those  sections.  The  following  are  some  of  the  largest  total  rain-falls,  viz : 
atGalyeston,  10.19  inches;  Mobile,  11.53;  Goldsborough,  N. C,  11.61  (f);  Boonsborough, 
Iowa,  12.44  (?) ;  Guttenburg,  Iowa,  10.04  ;  Richmond,  Nebr.,  8.12;  Camp  Verde,  Ariz., 
12.08  ;  Anna,  111.,  9.41 ;  near  Cincinnati,  10.25,  and  Snowville,  Va.,  9  inches.  Stations  where 
not  any  rain  fell  are  :  San  Jos6  and  Ciimpo,  Cal.,  Fort  Porter  (near  fiafialo),  Fort  Ni- 
agara (at  Oswego),  Toronto,  Fort  Hall,  Idaho,  Camp  McDermit,  Nev.,  Yuma  and  Fort 
Griffin, Tex.  Those  recording  less  than  one-tenth  (O.l)  of  an  inch  are:  San  Francisco, 
.01 ;  Andover,  Mass.,  .03  ;  West  Point,  N.  Y.,  .05 ;  San  Diego,  Coalville,  Utah,  and  Rio 
Grande,  Tex.,  .06 ;  Standish,  Me.,  .07,  and  Carson  City,  Nev.,  .08  inch.  At  Caper- 
ville,  Va.,  4.70  inches  of  rain  is  reported  to  have  fallen  on  the  29th,  and  at  Fort  Mc- 
Kavett,  Texas,  3.24  inches  during  the  night  of  the  9th  and  10th. 

Snow-fall. — Light  snow  fell  at  Virginia  City  on  the  morning  of  the  9th,  on  Mount 
Washington  early  during  the  morning  of  the  23d,  and  on  Pike's  Peak  on  the  3d,  4th, 
6th,  13th,  20tb,  26th,  27tb,  and  30th.  Heavy  snow  on  Pike's  Peak  on  the  Idth,  I9th, 
and  31  St. 

Hail. — 1st,  heavy  on  Pike's  Peak  ;  2d,  at  Dnbnqne,  and  large  at  Galveston  ;  6th,  at 
Vevay,  Ind.,  and  heavy  on  Pike's  Peak ;  7th,  at  Hnnesdale,  Pa. ;  8th,  at  Pembina 
and  on  Pike's  P.  ak  ;  9tb,  at  Alto  Vista,  Va.,  Atlanta,  Ga.,  and  on  Pike's  Peak  ;  13th,  at 
Spartanburg,  S.  C. ;  15th,  track  three  miles  wide  and  six  long,  destroying  fruits,  vege- 
tables, &c.,  between  Wappinger's  Falls  and  Pooghkeepoie,  N.  Y. ;  16th.  at  North  Platte ; 
17th,  Pike's  Peak  and  Pembina;  19tb,  Le  Roy,  Kans.;  20th,  Pike's  Peak;  21at,  Den- 
ver; 28th,  violent  at  Kanab,  Utah;  29bh,  between  Pembina  and  Fort  Garry,  track 
three  miles  wide,  and  stones  from  one  to  seven  inches  in  circumference ;  30th,  Pike's 
Peak  ;  31st,  heavy  at  Alpena  and  on  Pike'rt  Peak. 

Cloudy  days, — The  number  of  cloudy  days,  as  reporter!  by  the  volunteer  observers, 
ranges  as  follows  in  the  various  districts :  New  England,  0  to  7 ;  Middle  States,  0  to 
11 ;  Sonth  Atlantic  States,  1  to  9 ;  Eastern  Gulf  States,  3  to  9 ;  Western  Gulf  States,  0 
to  5 ;  Arkansas,  Tennessee,  and  the  Ohio  Valley,  3  to  13 ;  Lake  region,  0  to  9 ;  North- 
west, 0  to  II. 

Eainy  days. — The  number  of  days  on  which  a  greater  or  less  quantity  of  rain  fell 
averages  as  follows :  New  England,  New  York,  and  Northern  Pennsylvania,  4  ;  South 
Atlantic  and  southern  portion  of  the  Middle  States,  12;  Ohio  Valley,  Tennessee,  and 
Eastern  Gulf  States,  15 ;  Western  Gulf  States,  Upper  Lake  region,  and  western  portion 
of  Lake  Erie,  11 :  Northwest,  12. 

Droughts. — Florida:  Mayport,  ground  very  dry,  season  unusually  sickly.  Illinois: 
Riley,  rain  needed  23d.  Maine :  Standish  reports  drought  very  severe,  streams  dry,  and 
wells  low ;  West  Waterville,  dryest  August  ever  recorded.  New  Hampshire :  Plaistow, 
during  the  month  rain  upon  one  day  only:  Shelbnrne,  very  severe,  and  water  scarce  : 
Auburn  and  Contoocookville,  very  severe,  springs  and  wells  failing.  Vermont :  reports 
from  all  stations  show  the  month  to  have  been  exceedingly  dry,  and  crops  damaged 
in  some  sections.  Massachusetts :  Amherst,  vegetation  scorched ;  Mendon,  streams  and 
wells  low.  New  York:  Ardenia,  corn,  potatoes,  and  gardens  destroyed,  springs  and 
streams  low ;  Albany,  severe  during  almost  the  entire  month ;  Brookhaven,  severe ; 
Elmira,  severely  felt ;  Essex  County,  no  rain  for  weeks,  country  very  dry,  and  much 
vegetation  destroyed  ;  Flushing,  20th  to  close  of  mouth ;  Kensico,  gardens  destroyed; 
Malone,  severe,  no  rain  for  four  weeks;  Nichols,  corn  and  buckwheat  damaged ;  Pine 
Plains,  crops  of  all  kinds  damaged  ;  Port  Jervis,  very  severe,  most  streams  and  ponds 
nearly  dry,  and  no  rain  since  June  30 ;  Saint  Lawrence  County,  very  severe,  farmers 
feeding  grain  to  cuttle  to  prevent  starvation ;  Starkey,  month  dry,  no  great  damage ; 
Wappinger's  Falls,  long  and  severe  from  July  31  to  August  31,  and  at  close  of  month 
not  enough  water  in  streams  to  run  factories.  New  Jersey :  Freehold,  very  severe ; 
Newark,  month  dry,  fruits  suffering;  New  Germantown,  month  dry,  vegetation  suf- 
fered very  much ;  Vineland,  ground  dry  at  close  of  month.  Pennsylvania:  Blooming 
Grove,  only  one-tenth  of  an  inch  of  rain :  Erie,  vegetation  suffering  greatly  ;  York  Sul- 
phur Springs,  a  narrow  region  eight  or  ten  miles  long  and  from  five  to  eight  in  width, 
during  most  part  of  summer  almost  destitute  of  rain,  while  the  adjoining  country  on 
all  sides  enjoyed  a  favorable  agricultural  season  ;  Tioga,  streams  very  low,  probably 
the  dryest  period  in  80  years.  Tennessee :  loc;il  droughts  reported  in  the  eastern  por- 
tion. Virginia:  Wytheville,  from  the  18th.  Michigan:  Litchfield,  gardens  injured. 
Texas:  Coraicana,  cotton  crop  greatly  injured,  and  stock  suffering  for  want  of  water. 
Floods, — ^Not  mentioned  above,  near  Wytheville,  Va.,  about  the  Ist,  sweeping  away 
hay,  fencing,  &c. ;  8th,  at  Logaosport,  Ind.,  a  very  heavy  rain,  flooding  streets,  cellars, 
&c. ;  17th,  at  Fort  Sully,  heaviest  rain-storm  ever  known,  and  on  the  opposite  side  of 
the  river  the  water,  draining  from  a  cafion,  is  reported  to  have  moved  out  in  a  solid 
bank  3  feet  deep  and  200  feet  wide ;  26th,  near  Hays  City,  Kans.,  a  water-spout  burst 
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over  Kill  Creek,  cansin^  destractive  floods,  and  in  the  monntains  east  and  west  of 
Kanab,  Utah,  floods  damaged  roads  and  ditches ;  2dth,  at  Neillsville,  Wis.,  heavy  rain, 
damafring  railroads;  3lst,  on  Chalk  Creek,  five  miles  from  Coalville,  Utah,  a  **  cload- 
barst ''  was  reported,  and  a  solid  bank  of  water,  between  three  and  four  feet  high,  camo 
down  the  stream,  destroying  dams,  &o. 

RELATIVE  HUMIDITY. 

The  average  relative  humidity  for  the  month  ranges,  at  the  Atlantic  coast  stations, 
from  72  to  79  per  cent. ;  in  the  interior  of  New  York  and  New  England,  5^  to  69 ;  in 
Maryland,  Virginia,  and  the  South  Atlantic  States,  69  to  75 ;  in  the  Gulf  States  and 
Tennessee,  1 9  to  78 ;  in  the  Lake  region  and  Ohio  Valley,  62  to  78 ;  in  the  Upper  Mis- 
sissippi and  Lower  Missouri  Valleys  and  Minnesota,  68  to  74 ;  on  the  plains  of  Kansas, 
Nebraska,  and  Dakota,  59  to  64 ;  at  the  Rocky  Moanraia  stations,  29  to  68,  and  on  the 
Pacific  coast,  64  to  74.  Moist  stations:  Atlantic  City  and  Thatcher's  Isluud,  average, 
79  per  cent. ;  Mobile,  78;  Saint  Mark's,  Knoxville,  Pembina,  and  Cairo,  77  ;  Memphis, 
Tybee  Island,  Cape  Hatteras,  Cape  May,  Barnegat,  and  Mount  Washingtou,  76.  Dry 
stations:  Salt  Lake  City  averages  29  per  cent. ;  Cheyenne,  3d  ;  Virginia  City,  41 ;  Deu- 
ver,  42;  Binmarck,  North  Platte  aud  Malone,  59;  Fort  Sicily  and  Albany,  61;  Roch- 
ester, 62 ;  Buffalo,  63 ;  Dodge  City  aud  Now  York,  64.  • 

I 

WINDS. 

Prevailing  winds, — The  points  of  the  compass  from  which  the  winds  have  blown  most 
frequently  during  the  month  will  be  seen  by  examining  Chart  No.  II,  the  arrows  flying 
with  the  wind.  At  Cauipo,  Cal.,  the  prevailing  winds  have  been  from  the  VV. ;  Yuma, 
S.;  Bismarck,  NW.;  Fort  Sully,  SE.;  Smithville,  N.  C,  S\V.;  Kittyhawk.  N.  C,  E.; 
Sandy  Hook,  SE. ;  Barnegat,  E. ;  Atlantic  Clcy,  NE. ;  Thatcher's  Island,  SVV. 

The  majtimum  velodlies  are  given  in  the  description  of  the  movements  of  the  low- 
prBssure  areas.  On  the  summit  of  Mount  Washington  the  highest  velocities  occurred 
OD  the  21 6t  and  22d,  and  on  Pike's  Peak  on  the  22d. 

Total  movements. — ^The  largest  total  movements  of  the  air  during  the  month.  Inde- 
pendent of  direction,  have  been  recorded  at  the  following statitms,  viz:  Breckeuridge, 
11,323  miles;  North  Platte,  11,239;  Fort  Dodge,  11,196;  Pike's  Peak,  9,635 ;  Cape  May, 
8,J:«6;  San  Francisco,  8.790 ;  Barnegat,  8,511;  Fort  Sully,  8,476;  Sandy  Hook.  8,140; 
ludiauola,  7,910;  Cheyenne,  7,870;  Cape  Lookout,  7,851.  It  has  been  impossible  to  ob- 
tain a  continuous  record  on  Mount  Washington.  The  smallest  movements  have 
occurred  at  Lynchburg,  1,807  miles;  Savannah,  1,953;  Augusta,  2,129;  Louisville, 
2,172;  Morgan  town,  2,208;  Nashville,  2,279 ;  Vicksbiirg,  2,302;  Shrevep^rt,  2,701; 
Memphis,  2,769 ;  Springfield, 2,790 ;  Savannah,  2,855 ;  New  Loudon,  2,985 ;  Cincinnati, 
2,898. 

VERIFICATIONS. 

Prohdbilities. — As  worked  up  three  times  daily  and  issued  to  the  public,  they  have 
been  carefully  compared  with  the  actual  conditions  dnring  the  succeeding  twenty -four 
hours,  and  the  following  result  obtained:  The  percentage  of  verifications  has  averaged 
86.13  for  New  England,  86.83  for  the  Middle  Stat4)s,  k8.23  for  the  South  Atlantic  States, 
87.68  for  the  Eastern  Gulf  States,  88.91  for  the  Western  Gulf  States,  86.52  for  Tennes- 
see and  the  Ohio  Valley,  88.60  for  the  Lower  Lake  region,  90.20  for  the  Upper  Lake  re- 
gion, 86.99  for  the  Upper  Mississippi  Valley,  aud  82.44  for  the  Lower  ^lissouri  Valley. 
The  average  for  the  whole  country  is  87.25  per  cent.  For  the  weather,  85.88 ;  wind 
direction,  92  33;  temperature,  88.62;  barometric  changes,  82.20  per  cent,  have  been 
obtained.    There  were  four  omissions  to  predict  out  of  3,720,  or  0.1  per  cent. 

Cautionary  signals. — During  the  month  52  signals  were  ordered  to  be  displayed  at  the 
different  stations  along  the  South  Atlantic  and  Middle  Atlantic  coasts,  and  the  lakes. 
Of  these,  1  was  ordered  late,  34  have  been  reported  as  justified,  and  17  not  justified. 
Warnings  were  sent  for  two  Canadian  stations  along  Lake  Huron  on  the  10th,  but  are 
believed  to  have  been  not  justified.  Thirty-four  cases  have  been  reported  from  scat- 
tered stations,  where  the  wind-velocity  reached  25  miles,  and  over,  per  hoar  without 
the  display  of  signals,  viz,  on  the  1st,  Cape  Henry,  northeast,  36  miles  ;  Kittyhawk, 
east,  28 ;  Cape  Hatteras,  south,  34 ;  2d,  Galveston,  northwest;  29 ;  Indianola,  north,  44 ; 
3d,  Mobile,  south,  30 ;  6th,  Key  West,  east,  25;  7th,  Saint  Mark's,  southwest,  26  (squall)  ; 
8th,  Marquette,  south,  30;  10th,  Key  West,  east,  30;  Cape  Lookout,  northwest,  26 ; 
12th,  Savannah,  east,  40:  13th,  Indianola,  south,  27 ;  14th,  Esoanaba,  north,  28  ;  18th, 
Cape  Lookout,  west,  30;  19th,  Esoanaba,  north,  32 ;  20th,  Sandy  Hook,  north,  .32 ;  Bos- 
ton, northwest,  32;  Thatcher's  Island,  northwest,  28;  Portland,  Me.,  northwest,  28; 
Port  Huron,  northeast,  25 ;  21st,  Mobile,  southeast,  29 ;  Cape  Lookout,  northeast,  23  ; 
Cape  Hatteras,  northeast,  26 ;  22d,  Boston,  west,  26 ;  24th,  Mobile,  southeast,  28 ;  26th, 
Buffalo,  west,  26 ;  Alpena,  northweot,  28 ;  27tb,  Kittyhawk  and  Cape  Hatteras,  north- 
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east,  28 ;  Cape  May,  north,  32 ;  Sandy  Hook,  northwest,  29;  Portland,  Me.,  northwest, 
2(5;  3Ut,  Alpena,  northwest,  28.  In  a  great  many  cases  they  occurred  daring  local 
thander-storms,  and  were  of  short  duration. 

NAVIGATION. 

Height^  rivers. — Upon  Chart  No.  Ill  is  printed  a  tahle  giving  the  highest  and  low- 
est marks,  with  the  dates  npon  which  they  occurred.    In  the  Red  River  there  has  heen 
a  steady  decline  at  Shreveport  during  the  month,  excepting  a  temporary  rise  of  30 
inches  on  the  11th.    The  Missouri  fell  slowly  at  Fort  Sully,  up  to  the  middle  of  tho 
month  ;  after  a  sudden  rise  of  one  foot  it  continued  slowly  falling  till  the  27th,  the 
rose  to  its  maximum  on  the  29th.    At  Yankton  and  Omaha  it  changed  but  slightly  u^ 
til  reaching  its  maximum,  after  which  the  fall  was  quite  regnlar  until  the  minimq 
was  reached,  when  a  rise  of  a  few  inches  closed  the  month.    At  Leavenworth  it  ftUl 

5uite  regularly  up  to  the  20th  ;  after  a  rise  of  1  foot  on  the  21st  its  decline  was  steady, 
'ne  Upper  Mississippi  continued  quite  low  throughout  the  month.  At  Keokuk  navi-^ 
gation  was  greatly  impeded.  At  Saint  Louis,  after  falling  steadily  and  reaching  it^ 
minimum,  it  rose  to  14  f^et  4  inches  on  the  27th,  and  then  continued  slowly  falling. 
The  Litwer  Mississippi  fell  quite  steadily  throughout  the  mouth,  excepting  slight  rises 
at  Cairo  on  the  13th  and  24th,  and  at  Memphis  on  the  17th  and  26th.  An  immense 
sand-bar  formed  during  the  first  week  at  the  lower  side  of  the  '^cut-off  below  Vicks- 
burg,  and  De  Soto,  La.,  extending  from  the  right  bank  of  the  river  in  a  southeasterly 
direction.  At  Nashville  the  Cumbeilaud  fell  from  the  Ist  to  the  3d,  rose  to  the  6fch,  fell 
5  feet  to  the  12(h,  rose  h  feet  on  the  13th,  slowly  fell  8  feet  to  the  25th,  and  rose  1  foot 
the  26th,  after  which  its  decline  was  regular.  The  changes  in  the  Ohio  were  of  slight 
importance,  except  at  Cincinnati,  when  a  rise  of  over  11  feet  occurred  between  the  15th 
and  18th.  At  Pittsburgh,  navigation  was  nearly  suspended  the  11th,  and  the  Alleghany 
eaid  to  be  lower  on  the  14th  than  for  many  years.  At  Augusta,  the  Savannah  River 
reached  its  highest  point,  16  feet  6  inches,  on  the  Ist,  from  which  there  was  almost  a 
steady  decline  until  it  reached  its  minimum,  5  feet  8  inches,  on  the  30th.  At  Trenton, 
N.  J.,  the  Delaware  River  was  1  inch  lower  on  the  27th  than  it  had  been  during  the 
past  fifty-four  years.  On  30th,  river  extremely  low  at  Breckenridge.  Connecticut  River 
very  low  cm  31st  at  Westminster,  Vt.  Delaware  and  Lackawanna  Rivers  14  inches  be- 
low lowest  recorded  low-water  mark,  1836,  in  vicinity  of  Houesdale,  Pa. 

TEMPERATURE  OF  WATER. 

As  heretofore,  the  maximum  and  minimum  temperatures  alone,  with  the  average 
depth  of  the  water,  are  given  in  the  table  on  the  lower  right-hand  corner  of  Chart  No.  II. 
The  least  range,  of  3^,  was  recorded  at  Eastport  and  Saint  Marks,  and  the  greatest,  of 
240,  at  Burlington,  Vt. 

ATMOSPHERIC  ELECTRICITY. 

A  peculiar  electrical  display  was  observed  on  Pike's  Peak  during  the  evening  of  the 
l^tb.  It  was  attended  by  a  strange  singing  or  rather  sizzing  on  the  wire,  which  was 
distinctly  illuminated  for  an  eighth  of  a  mile,  the  electricity  being  thrown  off  in  brill- 
iant scintillations.  Kvery  metallic  point  and  surface  were  also  tipped  or  covered  with 
light,  the  entire  atmosphere  having  been  apparently  highly  charged  with  electricity. 
Sijow  was  falling  at  the  time,  and  the  air  was  very  humid.  At  Omaha,  during  the 
afternoon  of  the  16th,  communication  by  telegraph  was  interrupted  by  the  electricity 
on  the  wires,  and  the  electrical  tire-alarms  were  repeatedly  sounded. 

Thunder-atorrM. — ^The  sections  in  which  they  have  occurred  have  been  very  generally 
mentioned  in  giving  the  details  under  the  head  of  low-pressure  areas.  The  dates, 
States,  and  number  of  stations  in  each  State,  when  more  than  one,  are :  Ist,  Florida  3, 
Nebraska,  Tennessee,  South  Carolina,  Georgia  2,  and  Colorado  2;  2d,  Teunessee  2, 
Dakota  2,  Texas,  2,  Alabama  and  Florida ;  3d,  Dakota,  Georgia  .3,  Wisconsin,  Alabama, 
Tennessee,  and  Minnesota :  4th,  Alabama  2,  Kansas,  South  Carolina,  Georgia  2,  Indi- 
ana, Iowa  3,  Kansas  3,  Michigan  3,  Ohio  2,  Tennessee  2,  Wisconsin  5,  and  Florida ;  5th, 
Dakota,  Minnesota  3,  Illinois,  Iowa  5,  Kansas  3,  Mlesonri,  Nebraska  4,  Ohio  4,  Tennes- 
see, Michigan,  West  Virgioia,  Indiana,  New  York,  Alabama,  Pennsylvania,  Kentucky, 
and  Georgia ;  6th,  Illinois  3,  Louisiana.  Maine,  Michigan,  New  York  2,  Ohio,  Pennsyl- 
vania, Tennessee,  Vermont,  Virginia,  Alabama,  Nortn  Carolina,  Iowa,  Florida,  and 
Georgia;  7th,  Arkansas,  Connecticut,  Florida  2,  Illinois,  Indiana  2,  Maine,  Massachu- 
setts 5,  New  York  3,  Ohio  3,  Pennsylvania,  Vermont,  Virginia,  West  Virginia,  South 
Carolina,  Alabama,  Texas,  and  Georgia ;  8th,  Alabama,  Illinois,  Tennessee  3,  Virginia 
2,  Indiana  2,  Ohio,  Maryland,  Florida,  Dakota,  and  Indian  Territory*;  9tb,  Alabama  2, 
Illinois  3,  Minnesota,  Ohio  2,  South  Carolina  2,  Tennessee,  Virginia,  Wisconsin,  Da- 
kota, Mississippi,  North  Carolina  2,  Florida,  Indiana  2,  Texas,  Kansas,  and  Maryland; 
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10th,  Georgia,  Illinois,  Iowa  3,  Louisiana,  Michigan,  North  Carolina  3,  Ohio  3,  Tennes- 
see 3,  Wisconsin,  Virginia 3,  Indiana  3,  Alabama,  Maryland 3,  and  Dakota  ;  llth,  Iowa, 
Kentucky,  Michigan  3,  Ohio  3,  Pennsylvania,  Sonth  Carolina,  Mississippi,  and  West 
Virginia;  13th,  Connecticut  3,  Indiana,  Kansas,  Massachusetts,  South  Carolina,  Ala- 
hama,  Colorado,  Maryland,  Texas,  Dakota,  and  Pennsylvania ;  I3th,  Illinois  3,  Florida 
3,  Georgia  3,  Iowa  3,  Minnesota,  Massachusetts,  Missouri,  Nebraska  3,  Pennsylvania, 
South  Carolina  2,  Texas  3,  West  Virginia,  Maryland,  Kansas,  and  Wisconsin ;  14th, 
Kansas  3,  Florida 3,  Missouri  3,  Nebraska,  Ohio,  South  Carolina  3, and  Alabama;  15th, 
^ew  York,  Connecticut,  Illinois,  Kansas,  M^ine  5,  Massachusetts  5,  Ohio,  Tennessee, 
'lorida,  Alabama  3,  Mississippi,  and  Norih  Carolina;  16tb,  Illinois  3,  Iowa  4,  Kansas, 
ebraska  3,  Indiana,  Ohio,  Alabama,  Kentucky,  and  Florida;  17tb,  Illinois  2,  Ken- 
cky  3,  Minnesota,  Nebraska  3,  Ohio  3,  Virginia  3,  Sonth  Carolina,  Pennsylvania  3, 
usas,  New  Jersey  3.  Iowa  3,  West  Virginia,  Florida,  and  Dakota  3  ;  18th,  Minnesota, 
ois  3,  Indiana  3,  Iowa,  Kansas,  Michigan,  Ohio  3,  South  Carolina,  Wisconsin,  Ala- 
I  bama.  North  Caroliua  3,  Nebraska,  and  Dakota;  19th,  Kansas  4,  Michigan,  Missouri, 
Nubraska,  New  York  3,  South  Carolina,  and  Alabama;  30tb,  Nebraska  3,  Kansas  3, 
^Louisiana,  Wisconsin,  New  Hampshire,  New  York,  Sonth  Caroliua,  Tennessee,  Vermont 
3,  Maine,  and  Alabama  3;  3lst,  Iowa,  Nebraska  3,  Florida.  Colorado,  Alabama,  aud 
Kansas;  32d,  Dakota,  Minnesota  3,  Iowa  3,  Michigan  3,  Wisconsin  3,  Alabama,  and 
Florida;  33d,  South  Carolina,  Iowa  3,  Wisconsin,  and  Michigan  3;  34th,  North  Caro- 
lina, Georgia,  Illinois  3,  lawa  4,  Kansas,  Missouri  3,  Ohio  5,  Tennessee  3,  Wisconsin  5, 
South  Carolina,  Indiana,  Alabama,  West  Virginia,  and  Michigan ;  35th,  Pennsylvania 
3,  New  York,  Georgia,  Louisiana,  Maine,  Mas^^achnsetts  3,  North  Carolina  3, Tennessee, 
Vermont  3,  South  Carolina,  Texas  3,  Mississippi,  West  Virginia,  aud  Alabama ;  36th, 
North  Carolina  3,  South  Carolina  3,  Miine  3,  Massachusetts,  Peuusylvauia  3,  Vermont, 
Missouri,  Texas,  and  Georgia ;  37tb,  Florida  3.  Georgia  3,  Pennsylvania,  North  Carolina, 
Dakota,  Alabama,  and  Texas ;  38th,  Iowa  3,  Kansas,  Louisiana  3,  Nebraska,  Minnesota, 
Georgia,  Florida,  and  Mississippi ;  39th,  Alabama  3,  Illinois  3,  Iowa  4,  Louisiana,  Wis- 
consin 3,  Dakota,  Michigan,  and  Florida ;  30th,  Illinois  3,  Indiana  4,  Iowa  3,  Massa<sha- 
setts,  Missouri  3,  Nebraska  3,  Nevada,  Ohio  3,  Minnesota,  aud  Colorado  ;  3lst,  Illinois 
5,  Iowa  3.  Kansas  3,  Michigan,  Nebniska  3,  Nevada,  Ohio  3,  South  Carolina  3,  Tennes- 
see 3,  North  Carolina,  Kentucky,  and  Florida. 

Auroras. — That  of  the  35th  was  most  extensively  observed.  Displays  were  reported 
as  having  been  seen  on  the  1st  at  Buffalo;  3d,  Mount  Auburn,  Ohio;  10th,  Cornish, 
Me.;  llth,  Vevay,  Ind.,  Gardiner,  Me.,  and  Duluth;  13th,  Embarrass  and  Leroy,  Wis., 
and  Escauaba ;  13th  and  14th,  Pembina ;  15th,  Auburn,  N.  H.,  aud  Pembina;  16tb,  Le- 
roy, Wis.,  and  Pembina;  17th,  P^^mbina;  18th,  Eastport;  19th,  Pembina;  30th,  Mar- 
quette ;  31st,  Washington ;  34th,  Duluth  ;  36th,  Fort  Stevenson,  Dak.,  Cresco  and  Ames, 
Iowa,  Duluth,  Saint  Paul,  and  Utica,  Wis.,  Escauaba,  Alpena,  Port  Huron,  Erie,  Buf- 
falo, and  Gardiner,  Me. ;  3dth,  Gardiner,  Me.,  and  Duluth ;  39th,  Gardiner,  Me. 


OPTICAL  PHENOMENA. 

Solar  halo8. — 1st,  Iowa,  Tennessee ;  3d,  Georgia,  Indian  Territory ;  4th,  North  Car- 
olina; 5th,  Mississippi,  Ohio ;  6th  and  7th,  South  Carolina;  8th,  Mississippi,  Ohio  ;  9th, 
Ohio;  10th,  North  Carolina;  llth.  West  Virginia;  13th,  Illinois,  Georgia,  Iowa,  Ala- 
bama ;  14th,  New  Jersey,  Georgia ;  L5th,  Michigan,  Louisiana ;  16th,  Kansas ;  17th, 
Illinois,  Pennsylvania ;  18tb,New  York,  Illinois;  19th,  Indiana,  Sonth  Carolina,  Kan- 
sas, Maine;  30th,  Florida;  33d,  New  Jersey,  New  York;  33d,  Kentucky,  Ohio;  34th 
and  35th,  Maine;  36th,  Illinois,  Wisconsin,  Georgia  ^  37 ch,  Georgia,  Michigau,  Wiscon- 
sin ;  38th,  Illinois,  Wisconsin,  Michigan,  New  Mexico ;  39th,  Ohio,  Michigan ;  30th, 
Illinois,  Michigan,  Ohio,  Georgia ;  31st,  New  Jersev,  Louisiana. 

Lunar  halo8. — 1st,  Iowa,  Massachusetts,  New  York,  Minnesota ;  3d,  Connecticut,  Ala- 
bama; 3d,  North  Carolina,  Massachusetts;  4th,  Minnesota,  North  Carolina;  5th,  Ten- 
nessee, Pennsylvania,  North  Carolina,  New  York,  Dakota;  6th,  Now  York,  Maine,  Ala- 
bama, Minnesota.  Louisiana,  Florida ;  7th,  Michigan,  South  Carolina,  New  York,  Ohio, 
North  Carolina ;  8th  and  9tb,  Ohio,  North  Carolina,  Florida;  10th, Michigan,  Florida; 
llth,  North  Carolina, Florida ;  13th,  District  of  Columbia;  13th  and  33d,  Kentucky  ; 
34th,  Maryland,  Pennsylvania,  Virginia;  35th,  Maine,  G^rgia,  New  Mexico;  37th, 
North  Carolina,  Florida;  38th,  North  Carolina,  Missouri,  Georgia;  39th,  Indiana,  New 
York.  Ohio,  Georgia,  North  Carolina,  Missouri,  Maine ;  30th,  Iowa,  Maine,  Ohio,  Minne- 
sota, Georgia,  North  Carolina,  Michigan ;  3l8t,  Indiana,  Ohio,  Pennsylvania,  Iowa. 

Mirage. — 4th,  Dodge  City;  5th,  Dodge  City,  Breckenridge ;  llth,  Breckenridge ;  13th, 
New  London,  Hevere  Beacn,  Mass. ;  31st,  New  London  ;  33d,  Breckenridge ;  36tb,  Moor- 
head,  Minn. ;  37th,  Breckenridge. 

lfefeor«.— 1st,  Wooster,  Ohio,  Buffalo ;  3d,  Vevay,  Ind. ;  3d,  Lyndon,  III.,  Smithville, 
Davenport;  4th,  Carbondale,  III.,  Ellinwood,  Kaus.,  Trenton,  N.  J.;  6th,  Nottoway 
Court-House,  Vai,  Davenport;  7th,  Freehold,  N.J.,  Hanover,  Pa.,  Davenport;  8th, 
Ellinwood,  Kans.,  Woodstock,  Md.,  Fall  River,  Mass.,  Richmond,  Nebr.,  Freehold,  N.  J., 
Wautuma,  Wis.,  Dubuque,  Malone,  Davenport ;  9th|  Lyndon,  111.,  New  Harmony,  Ind. 
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(brilliant),  Vevay,  Ind.,  Woodstock,  Md.,  Fall  River,  Mass.,  Corning  and  Frankford, 
Mo.,  Waterbarg,  North.  Volney,  and  Flashing,  N.  Y.,  Dalath,  Smith ville,  Morgantowu, 
Detroit,  Davenport;  10th,  Lyndon,  III.,  New  Harmony,  Ind.,  Yevay,  Ind.,  Ellin  wood, 
Kans.,  Woodstock,  Md.,  Fall  River,  Mass.,  Richmond,  Nebr.,  Carson  City,  Nev.,  Tren- 
ton, N.  J.,  Waterbnrg,  N.  Y.,  Monnt  Anbarn,  Ohio,  Dubnqae,  Dodge  City,  Morgan  town, 
Malone;  11th,  Lyndon,  111..  Vevay,  Ind.,  Muscatine,  Iowa  (10  to  10.45  p.  m.  50 
meteors  observed),  Ellinwood,  Kans.,  Corning  and  Oregon,  Mo.,  Richmond,  Nebr.,  Car- 
son City,  Nev.,  Trenton,  N.  J.,  Waterbnrg,  N.  Y..  Cincinnati,  Dodge  City  ;  12th,  Lyn- 
don, III.,  Monticello,  Iowa,  Ellinwood,  Kans.,  Richmond,  Nebr.,  Carthageua  and  Mount 
Auburn,  Ohio,  Smithville,  Dodge  City, Malone,  Davenport  (many);  13th,  Lyndon. 111., 
Waterbnrg,  N.  Y.,  Nashville,  Malone,  Davenport  (numerous),  ludianola;  14th,  Lyn- 
don, 111.,  Ve^  ay,  Ind.,  Ellinwood,  Kans.;  15tb,  Ellinwood,  Kans.,  Waterburg,  N.  Y., 
Jacksonborongh,  Ohio, Hampton,  Va.  (numerous) ;  16th, Lyndon,  III.,  Ellinwood,  Kans., 
Woodstock,  Md.,  Auburn,  N.  H.,  Wooster,  Ohio,  Smithville;  17th,  New  Harmony,  Ind. 
(brilliant),  Ellinwood,  Kans.,  Woodstock,  Md.,  Waterburg,  N.  Y.,  Davenporr,  Fort 
Gibson ;  IHth,  Lyndon,  111 ,  Corning,  Mo.  (large,  seen  at  2  p.  m.  with  sun  shining 
brightly),  Viueland,  N.  J. ;  19th,  Wooster,  Ohio ;  20th,  New  Harmony,  Ind.,  Ephrata, 
Pa.,  Savannah,  Saint  Paul ;  21st,  Ellinwood,  Kans.,  Woodstock,  Md.,  Corning,  Mo., 
North  Volney,  N.  Y.,  Wooster,  Ohio  ;  22d,  Salem,  W.  Va.,  Davenport ;  23d,  Lyndon.  111., 
Viueland,  N.  J.,  Smithville,  Malone ;  24th,  Atlanta,  Ga. ;  25th,  Harbor-Grace,  New- 
Foundland,  San  Francisco;  26th,  Ellinwood,  Kans. ;  27th,  Hanover,  Pa.,  Saint  Paul; 
2«th,  Waterburg,  N.  Y. ;  29th,  Lyndon,  111.  (very  brilliant  west  to  east),  Ephrata,  Pa. ; 
3l8t,  New  Orleans,  La.  (brilliant). 

Polar  bands, — 1st,  Hanover,  Pa.;  2d,  Newport;  10th,  Breckenridge ;  11th,  Auburn, 
N. H., Hanover, Pa.,  Freehold,  N.  J.  ;  19r.h,  Milwaukee;  20th,  Detroit;  22d,  Bennetts- 
town,  Ky.,  Norfolk;  24th,  Hanover, Pa. ;  31st,  Dniuth. 

Earthquakes. — August  16th,  1.15  p.  m.,  bark  Forest  Queen  experienced  a  heavy 
earthquake  shock  of  tifteen  seconds'  duration,  in  latitude  41°  55'  noith,  longitude  126° 
25'  west ;  16th,  11.25  p.  m.,  shock  seven  seconds*  duration,  accompanied  by  a  loud  roll- 
ing noise  for  twenty  seconds,  vibration  from  northwest  to  southeast,  at  Lower  Brul^ 
Indian  agency.  Dak. 

/cc6fr/7«.— August  3d,  in  latitude  42°  59'  north,  longitude  49°  57'  west ;  11th,  in  lati- 
tude 43^  north,  l.ngitude  5lo  west;  12th,  in  latitude  46^^50'  north,  longitude  49^  58' 
west;  18th,  in  latitude  47°  15'  north,  longitude  47°  30'  west,  six  large  ones;  19th, 
between  twenty  and  thirty  large  bergs,  in  latitude  47°  45'  north,  longitude  48°  05' 
west,  largest  from  100  to  200  feet  high,  drifting  in  a  touth^est  direction;  steamer 
Arbitrator,  from  New  Orleans,  ^12th,  for  Liverpool,  struck  an  iceberg  and  sunk  in 
thirty  minutes  on  23d. 

MISCELLANEOUS  PHENOMENA. 

Zoologicah — 5ira»«,  at  Keokuk,  flying  south  25th  and  Slst.  Wild  Pigeons^  at  Pem- 
bina, liytng  sonthwest  15th  and  17tb,  northwest  25th,  north  27th  and  28th.  Wild 
Geese,  at  Waatoma,  Wis.,  flying  southeast  13th ;  Breckenridge,  south  24th  ;  Fort  Sully, 
south  30th ;  Pembina,  north  14th,  and  southeast  31st.  Wild  Ducks,  at  Barnegat, 
flving  south  20th.  Swallows  last  seen  at  Cornish,  Me.,  18th;  Breckenridge,  Minn., 
24th;  West  Charlotte,  Vt.,  28lh.  Bobolinks  hwt  seen  at  Cornish,  Me.,  81st;  West 
Charlotte,  Vt.,  28th.  Night  ITawk  last  seen  at  Cornish,  Me,  22<1.  Cuckoo  and  IVhip- 
poor-will  last  heard  at  Con toocook ville,  N.  H.,  16th  and  17th  respectively.  Bobtns, 
large  flocks  flying  w^ost  at  Sbreveport,  La.,  26th.  Colorado  Beetle,  numerous  at  Men- 
don,  Mass.,  4th;  appeared  on  the  1st  at  Strafibrd,  Vt..  but  not  much  damage  done  ; 
potato  crop  nearly  destroyed  by  bugs  at  Albany,  N.  Y.  Grasshoppers — Missouri  : 
6th,  appeared  at  Lamar's, Nodaway  County.  Iowa:  6th,  appeared  at  Storm  Lake, 
Cherokee,  and  Sioux  City,  column  extending  to  Lower  Dakota  ai)d  Lamar's,  Mo.,  at 
Fonda,  Pocahontas  County,  damage  slight ;  2oth,  at  Unionvllle,  Appanoose  County, 
flying  in  large  clouds  at  a  high  elevation,  and  Des  Moines,  Polk  County,  flying  toward 
the  Missouri  in  immense  numbers ;  "  none  have  yet  alighted  in  Central  Iowa."  Minne- 
sota: Breckenridge,  swarms  seen  on  1st;  very  destructive  3d ;  flyirg  and  depositing 
eggs  6th  to  12th ;  a  small  red  bug,  said  to  be  devouring  eggs,  appeared,  but  the 
observer  conld  not  ascertain  this  to  be  a  fact  from  careful  observation  ;  in  the  western 
counties,  wheat,  corn,  oats,  and  barley  have  suffered  severely.  Kansas :  22d  to  3l8t, 
Dodge  City,  numerous  and  very  destructive,  causing  entire  loss  of  crops  in  many  sec- 
tions ;  24th,  Ellinwood,  came  from  north-northeast,  ^tb,  southwest,  31st,  northeast  and 
west ;  Fort  Wallace,  flying  southwest  19th,  north  23d,  sttttling  24th ;  31st,  Atlanta, 
came  in  large  unmberB,  injured  fall  wheat,  lat«  corn,  and  gardens,  also  flying  sooth- 
past.  Nebraska :  5th,  at  North  Platte,  Lincoln  County,  entire  coro-crop  destroyed,  aud 
in  Dawson  County  one-fourth  of  crop  destroyed;  came  from  Dawson  County  to 
Buffalo  County;  10th,  Clear  Creek,  flying  southwest;  11th,  northwest;  arri\red  in 
immense  numbers  18tb,  and  regained  rest  of  month  ;  11th,  alighted  in  immense  num- 
bers at  Fremont,  Dodge  County,  and  commenced  on  the  com,  country  near  Elm  Creek, 
Buffalo  Coanty,  cleaned  out,  column  moving  in  a  northwest  direction,  not  many  milea 
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wide ;  12th,  very  thick  at  Columhas,  Platte  County ;  came  down  the  valley  from  North 
Platte,  doing  but  little  damage ;  at  Grand  Island,  Hall  Connty,  loss  small ;  I3th  to 
26tb,  at  Omaha,  nnmerons  at  times,  flying  in  all  directions ;  18th  to  31st,  at  De  S>to ; 
23d,  at  Lincoln,  Lancaster  County,  in  vast  numbers,  but  not  so  numerous  as  in  1874 
passing  south  and  southeast  in  clouds,  corn  considerably  damaged  ;  24th  to  3l8t,at.' 
Plattsmour-h ;  25th,  in  York  County,  have  left  nothing  but  harvested  grain.  Dakota' 
6th,  appeared  in  the  extreme  southeastern  part  of  the  State ;  10th  to  29th,  at  Fort 
Sully,  numerous,  decreased  during  30th  and  31st ;  at  Yankton,  numerous  during  early, 
part  of  month,  destroying  all  the  corn  ;  about  lOtb  began  to  depart,  and  all  gone  in  a 
few  dnys;  26th,  Bismarck,  swarms  flying  southwest.  Colorado:  2d,  Denver,  came 
from  north  in  great  numbers,  very  destructive;  3d,  continued  numerous  until  11th, 
had  all  left  by  13th,  from  22d  to  28th  flying  in  air,  but  few  alighting,  diminished  in 
11  nm her  29th  to3l8t;  3d,  passed  over  Puebfo,  going  north,  no  damage;  5th,  Golden, 
flying  southeast  about  6th  to  13th,  leaving  I3th  to  16th,  returning  from  northwest 
23d,  and  flying  northwest  24th  and  25th  ;  12th,  near  Dex\ver,  made  a  clean  sweep  of 
the  mountain  ranches,  came  in  dense,  thick  clouds,  but  have  mostly  moved  away ; 
31st,  Fort  Garland,  air  filled,  flying  with  the  wind.  Wyoming:  at  Cheyenne,  abundant 
from  the  7th  to  3l8t.  Montana :  millions  flying  SE.  Ist  to  5th,  at  Virginia  City,  de- 
creased in  numbers  until  29th,  no  eggs  deposited. 

Forest  fires. — 5th,  in  Ne^v  Brunswick ;  8tn  to  12th,  Carson  City,Nev. ;  16th.  on  Campo- 
bello  Island,  N.  B.;  17th  and  18rh,  Shelburne,  N.  H.;  22d  to  3l8t,  Auburn,  N.  H.;  24th 
to  31at,  Blooming  Grave,  Pa.;  25th,  North  Hammond,  N.  Y.;  27tti  to  Slst,  Fishkill 
Mountains,  N.  Y. ;  26th,  in  the  mountains  near  Pond  Eddy,  Pa.,  vast  amount  of  timber 
destroyed ;  around  Honesdale,  Pa.,  woods  burning  fiercely ;  in  Clinton  Township, 
Allegheny  Connty,  Pa.,  men  fighting  the  fire;  the  Moosic  Mountains,  Luzerne  County, 
Pa.,  ablai^e  for  miles,  a  vast  amount  of  timber  destroyed,  but  one  rain  in  this  section 
since  July  4th ;  in  the  mountains,.  Essex  County,  N.  Y.;  in  the  Highlands,  opposite 
Newbnrg,  and  near  West  Point,  immense  surface  burned  over ;  3l8t,  Mount  Desert,  Me., 
raging  in  woods ;  Pike  County,  Pa.,  raging  with  great  violence,  valuable  timber  de- 
stroyed ;  Saint  Lawrence  County,  N.  Y.,  large  quantities  of  timber,  hay  and  grain  de- 
stroyed, and  some  cattle  burned  ;  near  Boouton,  N.  J.,  several  thousand  acres  of  bog 
meadows  on  fire  for  a  number  of  days;  near  North  Conway,  N.  H.,  large  quantities  of 
valuable  timber  destroyed  in  mountains. 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Srig»  Gen,  (Brevet  Assigned),  ChUf  Signal-Officer,  (7,  8,  A. 


Paper  28. 

MONTHLY  WEATHER  REVIEW,  SEPTEMBER,  1876. 

The  present  review  is  based  on  the  meteorological  data  collected  in  the  office  of  the 
Chief  Signal-Officer  of  the  Army.  Especially  have  the  regular  tri-daily  charts  been 
consulted,  and  the  monthly  Journals  and  reports  from  four  nnndred  and  eighteen  sta- 
tions, classified  as  voluntary  observers,  Army  posts,  and  signal-service  stations.  The 
more  prominent  features  in  the  meteorology  of  the  month  have  been,  first,  the  general 
prevalence  of  low  pressures  and  low  temperatures  east  of  the  Rocky  Mountains: 
second,  the  unusual  rain-fall  of  the  Atlantic  States ;  third,  the  destructive  hurricane  of 
the  16th  and  17th. 

BAROMETRIC  PRESSURE. 

In  generah — The  general  distribution  of  barometric  pressure  is  shown  by  the  isobars 
upon  (^hart  No.  II,  from  which  it  will  be  seen  that  the  avera|^  pressure  is  very  uniform 
over  the  greater  part  of  the  region  covered  by  the  observations.  In  September,  1873, 
the  isobar  of  30.00  passed  from  Kansas  to  Lakes  Erie  and  Ontario,  and  thence  to  the 
Gulf  of  Saint  Lawrence,  the  pressure  being  higher  on  the  south  and  east  sides.  In 
September,  1874,  the  same  isobar  lay  decidedly  north  of  the  Lower  Lakes  and  the  Saint 
Lawrence,  but  curved  southward  through  the  Mississippi  Valley  to  the  Gulf  of 
Mexico.  In  September,  1875,  its  position  lay  to  the  south  of  the  Lower  Lakes  and  the 
Saint  Lawrence,  and  in  the  present  month  it  is  still  further  south  and  is  almost  en- 
tirely confined  to  the  Golf  States,  while  the  greater  part  of  our  territory  shows  an 
average  pressure  from  0.05  to  0.15  lower  than  in  previous  years.  Perhaps  the  most  re- 
markable features  in  this  respect  are  the  high  pressure  in  and  north  of  Minnesota,  and 
the  low  pressure  off  the  Middle  Atlantic  States,  which  conditions,  if  they  continue, 
may  herald  an  early  and  cold  winter.  As  compared  with  the  isobars  of  August,  1876, 
lower  pressures  are  noted  in  Oregon  and  throughout  the  Atlantic  States,  but  decidedly 
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Ligfaer  pressnres  ia  MiDnesota  and  Dakota,  sbowiog  that  tfae  change  from  the  summer 
to  tbo  winter  distribution  of  the  atmosphere  is  already  well  under  way. 

Areas  of  high  barometer. — Tbrse  areas  have,  dnring  the  past  September,  been  marked 
ateach  snccessive  recnrrence  by  a  steady  increase  in  the  temperature  depression,  in 
the  area  and  volume  of  cool  air.  and  in  the  distance  to  which  they  have  penetrated 
southward  before  being  dissipated  by  solar  heat  and  increasing  moisture.  Thus,  in 
the  early  part  of  the  month,  none  of  these  were  able  to  produce  severe  northerly  winds 
on  the  Qnlf  coast,  while  the  last  one  exhibited  a  somewhat  unexpected  power  in  this 
respect,  as  shown  by  the  "  northers  "  of  September  29th  and  30tb. 

No.  I. — This  is  recorded  as  No.  VII  in  the  review  f?r  August.  The  course  of  the 
central  area  of  highest  pressure  is  very  approximately  given  by  its  successive  posi- 
tions at  7.35  a.  ra.,  and  was  as  follows:  On  the  1st,  central  in  Dakota,  the  minimum 
temperature  reported  that  morning  from  this  region  being  41*^ ;  on  the  2d,  central  in 
Iowa,  with  a  minimum  of  33^  ;  3d,  in  Tennessee,  minimum  56°,  after  which  it  disap- 
peared over  the  Eastern  Gulf  and  South  Atlantic  States. 

No.  II  followed  in  the  rear  of  low  pressure  No.  II,  and  it  was  central  on  the  suc- 
cessive roomings  as  follows :  On  the  4tn,  in  Manitoba,  minimum  temperature  37° ;  5th, 
Lakes  Superior  and  Hnron,  minimum  39° ;  6th,  Maryland,  minimum  43°,  after  whicti 
it  flowed  southward  along  the  Carolina  coasts. 

No.  Ill  followed  in  the  rear  of  low  barometer  No.  IV.  It  was,  on  the  morning  of  the 
7th,  central  in  or  north  of  Manitoba,  the  minimum  temperature  reported  being  44° ; 
on  the  8th,  east  of  Manitoba,  minimum  35° ;  9th,  north  of  Lake  Superior,  minimum 
44° ;  10th,  north  of  Lake  Superior,  and  the  minimum  49°.  By  this  time,  also,  a  portion  of 
the  air  had  extended  southward  to  the  Texas  coast,  where  the  maximum  wind  was  north 
14  miles ;  11th,  central  north  of  Wisconsin,  with  extensions  to  Texas  and  New  England, 
and  a  minimum  of  37°,  and  highest  wind  on  Texas  coast  north  20  miles ;  12th,  north  of 
Lake  Snperior,  minimum  !^°  ;  13th,  north  of  Lakes  Huron  and  Erie,  minimum,  38°. 

No.  IV  followed  in  the  rear  of  low  pressure  No.  VI.  Central  on  the  m'^rning  of  the 
14th,  in  Manitoba,  minimum  3.5°;  15th,  in  Missouri,  minimum  45°,  and  maximum  wind 
on  the  Texas  coast  northeast  S4  miles ;  IGrh,  north  of  Lake  Erie,  minimum  3(5°,  with  an 
extension  to  the  Texas  coast,  maximum  wind  northeast  20  miles  ;  17th,  in  Maine,  mini- 
mum 44°,  while  a  hurricane  was  central  on  the  North  Carolina  coast ;  IHth,  in  Cape 
Breton,  minimum  38°,  while  the  hurricane  was  central  near  Bnffalo;  19th  and  20t;h, 
over  the  Gulf  of  Saint  Lawrence ;  21st,  over  the  Gulf  of  Saint  Lawrence,  minimum 
36°  ;  22d,  central  in  Maine,  minlmnm  40°. 

No.  V  followed  low  pressure  No.  VII,  on  it^  southwest  side.  On  the  18th,  central  in 
Alabama,  minimum  .59° ;  19th,  Alabama,  minimum  61°. 

No.  VI  followed  low  pressure  No.  IX,  and  on  the  25th  was  central  in  Dakota,  mini- 
mum 35°;  26th,  Dakota,  minimum  30°;  while  the  lowest  pressure  was  in  the  Saint 
Lawrence  Valley,  and  the  maximum  wind  on  the  Texas  coast,  north  15  miles  ;  27th,  in 
Missouri,  minimum  43°,  the  low  pressure  being  central  in  the  Saint  Lawrence  Valley, 
and  the  wind  on  the  Texas  coast  north  14  miles.  On  the  28th,  high  pressure  extended 
from  Arkansas  to  North  Carolina,  minimum  41°,  the  wind  on  tbelexas  coast  northeast 
16  miles,  with  the  extensive  area  of  low  baromet<er.  No.  IX,  in  the  Saint  Lawrence 
Valley.  On  the  29th,  near  the  Missouri  Valley,  minimum  33°,  while  the  low  pressure 
over  the  Middle  and  Eastern  States  became  central  in  the  Saint  Lawrence  Valley,  and 
the  winds  on  the  Texas  coast  were  north  15  miles.  On  the  30th,  central  in  Dakota, 
minimum  19°,  and  wind  on  the  Texas  coast  north  32  miles. 

Areas  of  lata  barometer. — During  September  eight  areas  of  low  barometer  have  been 
well  developed.  Five  have  passed  along  the  northern  limit  of  the  signal  stations ;  two 
have  passed  from  Texas  nortneastward ;  the  hurricane  of  the  12th  to  18th  passed  from 
the  Windward  Islands  east-northeast  to  the  Bahamas,  turning  to  the  northeastward 
near  the  Georgia  coast,  and  again  northward  over  North  Carolina  to  Washington, 
thence  north-northwest  to  Buffalo ;  thence  as  a  slight  disturbance  eastward  to  the 
Atlantic. 

No.  I. — ^The  morning  map  of  the  Ist  shows  a  depression  moving  southeastward  over 
Canada.  After  extending  as  a  trough  from  Pennsylvania  to  Vermont,  it  then  passed 
northeast  to  the  Galf  of  Saint  Lawrence.  The  central  low  barometer  seems  to  have 
rapidly  fallen  from  29.70  on  the  1st,  at  4.35  p.  ro.,  to  29.20  on  the  afternoon  of  the  2d. 
Considerable  rain  fell  in  the  Middle  and  Eastern  States,  and  the  highest  winds  were  on 
the  2d,  7.35  a.  m..  Cape  May,  northwest  36;  Sandy  Hook,  northwest  30 ;  at  4.35  p.  m., 
Cape  May,  northwest  40;  Sandy  Hook,  northwest  36;  Kitty  Hawk,  north  30. 

No.  II. — The  areas  of  hieh  pressure.  No.  1,  having  pushed  the  warmer  air  of  the 
Mississippi  Valley  west  and  northward,  there  were  reported  on  the  2d,  at  4.35  p.  m., 
cloud  and  rain  in  Nebraska,  Kansas,  and  Colorado,  while  in  Manitoba  appeared  to  be 
the  central  region  of  low  pressure,  which,  during  the  next  twenty-four  nours,  moved 
eastward  over  Lake  Superior,  but  extended  as  a  trough  south  westward  to  Nebraska. 
Preserving  its  long-oval  shape,  it  moved  eastward  over  the  Lower  Lakes,  and  was,  on 
the  4th,  in  the  afternoon,  central  near  the  month  of  the  Saint  Lawrence.  High  winds 
were  not  reported  in  connection  with  this  depression. 
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Nos.  Ill,  IV,  and  V. — On  the  sonthwest  side  of  hicrh  barometer  No.  II,  the  cold  east- 
erly winds  produced  cloady  weather  and  nil merons  Tight  rains  on  the  afternoon  of  the 
4th,  as  they  ascended  toward  the  crest  of  the  Rocky  MountAins;  at  II  p.  m.  w»irni 
sontherly  winds  prevailed  in  Kansas  and  Nebraska,  and  the  cold  northwest  winds  of  Col- 
orado were  attended  with  cloud  and  rain,  and  the  barometric  depression  appears  central 
near  the  border  of  these  three  States.  During  the  5th  and  6th  the  barometer  fell  in  all 
directions  from  this  central  region ;  but  the  area  of  greatest  depression  seems  not  to  have 
moved  any  considerable  distance,  nor  can  its  path  be  sat'sfactorily  plotted  nntil  the 
afcernoon  of  the  8th,  at  which  time  the  pressure  had  began  to  rise  decidedly  on  the 
•north  and  west  sides  of  the  depression,  which  is  now  numbered  V,  and  whose  subse- 
quent track  is  given  on  Chart  No.  I.  Its  course  was  approximately  eastward,  and  was 
traversed  quite  slowly.  The  attending  area  of  cloud  and  rain  was  quite  extensive, 
covering,  on  the  afternoon  of  the  10th,  the  northwest,  the  Lake  region,  the  Misisissippl 
and  Ohio  Valleys,  and  the  Atlantic  States.  Owing  to  the  extensive  area  of  high  prfss- 
ure  in  British  America,  the  winds  on  the  Lakes  continued  pretty  steady  north  and 
northeast  from  the  7th  to  the  12th ;  no  steep  gradients  and  but  few  lM*isk  winds  were 
reported  up  to  the  time  the  depression  left  the  North  Carolina  coast.  The  phenomena 
observed  from  the  3d  to  the  mh  in  Colorado,  Kansas,  and  Nebraska  were  about  as  fol- 
lows :  Southerly  winds  extended  from  the  Texas  coast  northward  into  Kansas,  with 
maximum  temperatures  of  95°  to  98°  during  those  days,  and  clear  or  partly  cloudy, 
dry  weather;  northerly  winds,  with  maximum  temperatures  steadily  diminishing  in 
Nebraska  from  85°  on  the  5th  to  58°  on  the  8th.  Cloudy  and  rainy  weather  prevailed 
from  Nebraska  northward  to  tbe  British  Possessions.  Central  and  Northern  Kansas 
appears  to  have  been  the  region  of  neutral  ground  between  these  conditions,  and  the 
observer  at  Great  B<'nd  states  that,  on  each  afternoon,  from  the  5th  to  the  dth,  the 
wind  gradually  veered  from  the  south  to  the  northwest  or  north,  and  (probably  on  the 
latter  date)  to  the  northeast;  on  each  day,  also,  a  long  line  of  cloud,  extendini; 
from  south  of  west  to  east,  gathered  to  the  south  of  the  station,  from  which 
thunder-bhowers  and  slight ^^hirlwinds  or  tornadoes  started  out,  moving  to  the  east- 
ward at  the  rate  of  about  45  miles  per  hour.  After  the  4.35  p.  m.  report  of  the  8rh, 
tbe  weather-charts  show  that  the  cold  air  accumulating  to  the  northward  flowed  in  a 
steady  current  over  Western  Kansas,  while  the  area  of  low  pressure  moved  eastward. 
The  opposition  of  northerly  and  southerly  winds  in  the  Missouri  Valley  was  but  one 
feature  in  the  advance  southeastward  of  a  great  area  of  cold  air  in  British  America. 
The  region  from  Kansas,  northward,  to  Lake  Huron  into  Canada,  constituted,  on  the 
afternoon  of  the  7th,  a  barometric  trough,  the  northern  end  of  which  became  separated 
the  morning  of  tbe  8th  from  the  southern  end  by  the  intrusion  of  northwest  winds 
over  the  Lake  region,  and  which  subsequently  moved  eastward  as  an  oval  area  of  low 
barometer,  whose  track  is  given  as  No.  IV  upon  Chart  No.  I.  Its  movement  was  far 
more  rapid  than  that  of  No.  V,  and  no  high  winds  were  reported  in  connection  with  it 
at  the  stations ;  but  the  maps  from  11  p.  m.  of  the  9th  to  11  p.  m.  of  the  10th  seem  to 
indicate  the  passage  of  a  storm-center  northeastward  past  Cape  Breton,  which  may 
possibly  have  been  the  subsequent  course  of  No.  IV.  The  observer  at  Harbor  Grace, 
Newfoundland,  reports  a  severe  gale  on  the  10th.  The  lir.it  indications  of  its  approach 
was  noted  by  him  on  the  9th  at  4,l)o  p.  m.,  at  which  time  storm  No.  IV must  have  been 
central  in  longitude  dO°,  latitude  4:i°.  Rain  bej^an  at  Harbor  Grace  on  the  9th  at? 
p.  m.,  with  increasing  northeast  winds,  which  contioued  during  the  night  without 
veering,  and  during  Sunday,  the  10th,  with  occasional  heavy  squalls;  the  aneroid 
brtrometer  had  fallen  0.7  inches.  Hurricanes  were  experienced  on  the  10th,  in  this 
neighborhood,  by  ocean  steamers.  During  Monday,  the  11th,  the  wind  backed  to 
strong  northwest  breezes. 

No.  VI. — Warm  southerly  winds  prevailed  for  a  short  time  on  the  12th,  from  Texas 
to  Missouri,  while  cold  northerly  winds,  cloud  and  rain  extended  northward,  with 
rising  barometer,  into  British  America.  The  lowest  pressure  on  the  12th,  at  11  p.  m., 
was  about  29.95  in  Indian  Territory,  with  high,  cold,  northerly  winds  to  the  west- 
ward. This  area  of  relatively  low  pressure  moving  northeastward,  rapidly  developed 
on  the  13th  and  14th  into  a  well-marked  storm-center,  within  which  the  lowent  press- 
ure was  29.70.  This  depression  passed  over  the  Lakes  and  Saint  Lawrence  Valley  on 
the  15th,  accompanied  by  extensive  light  rains  and  no  high  winds;  the  isobars  during 
the  14th  and  15th  included  a  narrow  oval  pointing  nearly  NE. 

No.  VII. — This  hurricane  struck  the  coast  of  North  Carolina,  near  Wilmington, 
early  on  the  morning  of  Sunday,  the  17th,  bnt  its  presence  had  been  perceptible  so 
early  as  4.35  p.  m.  ot  the  15th,  when  the  Synopsis  announced  '*  indications  of  a  severe 
disturbance  to  the  east  of  Florida,^'  after  whicli  date  its  movements  were  regularly  pre- 
dicted in  the  Probabilities,  and  the  approach  of  severe  winds  forewarned  by  signals. 
As  its  center  passed  directly  over  Washington  between  4  and  6  o'clock  of  the  afternoon 
of  the  17th,  the  sccompanyiugoopyof  the  records  of  self-registering  instruments  will 
l>e  interesting.  A  peculiar  interest  attaches  to  this  hurricane,  inasmuch  as  it  is  one  of 
the  few  that,  after  approaching  the  Atlantic  coast,  has  been  deflected  to  the  northwest 
instead  of  to  the  northeast — a  deflection  which  was  partially  anticipated,  and  is  ap^ar 
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ently  aooonnted  for  by  the  presence  of  tbe  area  of  decidedly  high  pressure  north  of 
the  Alli^gbanies  on  the  ITth,  and  the  couseqnent  heavy  rains  over  the  Middle  States 
and  Lower  Lakes,  with  northeast  winds.  After  remaininng  early  stationary  in  West- 
ern Pennsylvania  and  New  York  from  11  p.  m.  of  the  17th  to  7.35  a.  m.  of  the  18.h,  the 
center  moved  slowly  eastward, 
and  appears,  so  far  as  the  land 
stations  are  concerned,  to  have 
degenerated  into  an  area  of  less 
intense  wind, rain, and  baromet^ 
rio  depression ;  nor  have  any  re- 
ports coiue  to  band  indicating 
its  progress  eastward  over  tbe 
North  Atlantic  beyond  the 
course  given  on  chart  No.  L  Its 
earlier  history,  so  far  as  at  pres- 
ent known,  is  as  follows :  Ear- 
lier thap  the  12tb,  there  is  little 
or  no  infoiroatiou,  but  that  the 
hurricane  must  have  existed 
some  time  previous  to  that  dnte 
isevident,  not  only  from  general 
considerations,  but  also  from 
the  following  note:  The  Brit- 
ish brig  Mary  M.  Williams,  Cap- 
tain Hanna.  from  New  York  for 
Babia,  was  spoken  on  the  12th, 
latitude  i2&^  north,  longitude  ^ 
43^  west, after  having  been  dam-  g  ^ 
aged  in  a  hurricane.  On  the  S. 
12th  the  hurricane-center  ap-*^ 
proached  the  Windward  Islands  ^ 
from  the  southeast  or  east-  i. 
southeast,  being  first  felt  at  An-  h 
tigua ;  the  lowest  barometer,  g 
29.35,  occurred  at  St.  Kitt's  on  ^ 
the  12th,  at  8.30  p.  m.,  and  at  ^ 
St.  Thomas,  29.45,  on  the  13th,  § 
4.:)0  a.  m.,  up  to  which  time  the  §■ 
wind  had  remained  steady  from  ^ 
the  northeast,  with  increasing  ^ 
force.  At  Porto  Rico  (San  Ju-  < 
an),  the  lowest  pressure  was 
29.49,  on  the  13th,  at  8.30  a.  m., 
the  wind  veering  from  north- 
northeast,  on  the  morning  of  the 
12th,  to  northeast,  and  subse- 
quently, at  9  a.  m.  of  the  13tb, 
to  east.  The  destruction  of  crops 
and  buildings  is  reported  to 
have  been  very  great  at  these 
islands.  On  the  14th  a  light 
hurricane  is  reported  from  San- 
tiago de  Cuba,  and  on  tbe  15th 
on  the  Bahama  Banks ;  it  there- 
fore evidently  passed  somewhat 
more  slowly  in  this  portion  of 
its  course  than  is  indicated  by 
tbe  first  rough  sketch  of  its 
track  as  given  in  Chart  No.  I, 
and  if  the  newspaper  accounts 
that  have  been  received  are 
reliable,  according  to  which  the 
harricane-wind,  both  at  Santi- 
a^  de  Cuba  and  tbe  Bahamas, 
veered  from  northeast  to  southeast,  it  must  be  considered  that  the  track  of  the  cen- 
ter lay  farther  westward  than  that  here  given.  In  its  psssage  along  the  ^  South 
Atlantic  coast,  and  especially  on  the  16(h,  I7th,  and  18th,  very  heavy  easterly  galea 

Srevailed  from  Cape  Hatteras  to  Cape  Cod.     The  schooner  Addie  Fuller,  Captain 
ames  Jorgenson,  from  Brunswick,  Ga.,  to  Bostoa,  encountered  the  storm   while 
north  of  Cape  Hatteras,  and,  as  her  barometer  has  been  well  compared  and  reliable, 
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it  is  worth  noting  that  the  lowest  pressnre  recorded  was  29.40,  about  2  p.  m.  of  the 
17th,  with  a  southerly  gale  of  force  8,  on  a  scale  of  10.  The  position  of  the  schooner 
was  probably  100  miles  east  of  the  track  of  the  center  of  the  hurricane.  The  south- 
west and  northwest  winds  that  succeeded  the  hurricane  were  less  violent  and  of 
shorter  duration  at  stations  in  Virginia  than  in  North  Carolina.  The  anemometers 
at  Wilmington  and  Cape  Lookout  wore  disabled  at  the  height  of  the  storm,  after 
recording,  respectively,  north  60  and  sou tb west  73  miles.  Other  records  of  high 
velocities  areas  follows:  The  observer  at  Hampton,  Va., reports  lowest  barometer 
(^.10  reduced  to  Signal-Service  standard)  occurred  at  1.20  p.  m.  of  the  17th,  the 
wind  veering  from  northeast  to  southeast,  and  by  4  p.  m.  to  south ;  at  Washington,  D. 
C.,  the  records  of  the  central  oflSoe  show  that  the  lowest  barometer  was  29.15  about 
4.35  p.  m.,  during  a  period  of  calm  which  lasted  from  4.50  to  5.50  p.  m.,  after  which  the 
wind,  which  had  been  steady  from  the  east,  shifted  to  the  west ;  the  maximum  wind 
velocity  was  west  36  miles.  The  lowest  pressures  were :  Smithville,  29.24 ;  Wilming- 
ton, 29.32;  Cape  Lookout,  29.46. 

No.  VIII. — While  No.  VII  was  passing  north  ward  over  the  Middle  States  on  the  17th, 
an  area  of  high  pressuie  was  apparently  advancing  southward,  reaching  Oregon  on 
the  18th,  and  the  barometer  was  low  at  the  Rocky  Mountain  stations,  and  from  Texas 
to  Manitoba.  The  oval  area  of  lowest  pressure  was  on  the  afternoon  of  the  19th  on  the 
eastern  border  of  Dakota,  whence  it  extended  slowly  southeastward  to  Southern  Illinoia 
on  the  20th  at  11  p.  m. ;  while  remaining  nearly  stationary  there  and  in  Tennessee  and 
Kentucky- during  the  21st  and  22d,  it  extended  westward,  but  eventually  on  the  23d 
was  divided  into  two  ill-defined  portions,  of  which  the  western  one  vanished,  while 
the  eastern  one  moved  slowly  eastward  and  disappeared  off  the  Middle  Atlantic 
coast  on  the  24th.  Northeast  winds,  cloud,  and  rain  prevailed  over  the  Lower  Lakes, 
Middle  Atlantic  States^  and  Upper  Obio  Valley  during  the  greater  part  of  the  time 
from  the  20th  to  the  24th.  Wind  velocities  exceeding  25  miles  were  rarely  reported, 
and  were  essentially  local  in  their  severity. 

Nos.  IX  and  X. — ^Low  pressure  No.  IX  was  preceded  by  a  decided  fall  in  the  bar- 
ometer in  Manitoba  and  Dakota,  where  its  origin  may  apparently  be  placed.  At 
4..15  p.  m.  of  the  24th,  it  was  central  in  Iowa,  and  at  11  p.  m  exrended  as  a  trough 
from  Indian  Territory  to  Lake  Superior.  After  this  date  the  northern  extremity  of 
the  trough  moved  eastward  over  the  Saint  Lawrence  Valley,  and  by  7.35  a.  m.  of  the 
16th,  the  central  depression  had  fallen  to  29..50,  with  a  larger  area  of  cloud  and  rain, 
which  increased  still  more  during  the  day,  and  was  especially  persistent  over  the  Lower 
Lake  region,  where  rain  continued  until  the  27th,  while  the  central  lowest  pressure 
remained  almost  stationary  in  the  Saint  Lawrence  Valley.  Brisk  and  high  southwest 
and  northwest  winds  were  reported  on  the  26th  and  27th  from  the  Middle  Atlantic 
coast  and  the  Lower  Lakes.  At  7.35  a.  m.  of  the  27th,  the  progress  of  depression  No. 
X  begins  to  be  apparent  in  Manitoba,  whence  it  moved  east-southeastward  over  Lake 
Superior,  and  was,  on  the  afternoon  of  the  28th,  north  of  Lake  Huron,  while  No.  IX 
was  probably  over  the  Gulf  of  Saint  Lawrence.  The  very  slow  progress  of  No.  X  at 
this  point  was  accompanied  by  continued  rain  and  brisk  or  high  sontliwest  winds  until 
noon  of  the  29th  over  the  Lower  Lakes.  The  map  of  the  29tb,  4.1^  p.  m.,  shows  that 
at  that  time  a  very  large  area  of  low  pressure  must  have  existed  in  British  America 
on  the  south  and  east  of  James'  Bay,  the  southern  end  of  which  extended  southward 
until,  on  the  morning  of  the  .30th,  the  barometer  was  below  30.00  everywhere  east  of 
Lake  Superior,  Indiana,  and  Georgia.  This  extended  depression  was  accompanied  by 
the  formation  of  a  large  area  of  high  barometer  between  the  Mississippi  and  the  Rocky 
Mountains. 

TEMPERATURE  OF  THE  AIR. 

The  general  distribution  of  the  temperature  of  the  air  is  shown  by  the  isotherms  on 
Chart  No.  II,  from  which  it  will  appear  that  normal  temperatures  have  been  reported 
from  the  Middle  and  South  Atlantic  States,  but  that  everywhere  else  the  average  is 
low,  and  especially  so  from  New  England  and  the  Saint  Lawrence  Valley  westward  to 
the  Missouri  Valley.  These  low  temperatures  may  be  especially  attributed  to  the 
prevalence  of  cloudy  and  rainy  weather,  except  in  Minnesota,  where  northerly  winds 
and  higher  pressures  have  prevailed  somewhat  more  than  usual. 

Maximum  and  minimum  temperaiuree  have  been  as  follows:  At  northern  tifations: 
Eastport,  69°,  44°;  Portland,  Me.,  84°,  4.5'^;  Burlington,  84°,  39^;  Malone,  82^,  43°; 
Albany,  90°,  44° ;  Oswego,  78°,  44°  ;  Rochester,  78o,  40° ;  Buffalo.  76°,  43° ;  Erie,  77°, 
45°;  Cleveland,  78°,  40<>;  Toledo,  76°,  41°;  Detroit,  77^,  39°;  Port  Huron.  75^,  38°; 
Alpena,  700,360;  Grand  Haven,  76°,  42° ;  Chicago.  76°.  37°;  Milwaukee,  77°,  32^ ;  Es- 
canaba,  74°,  360 ;  Marquette,  76^.  36o  ;  Duluth,  75©,  34^;  Saint  Paul,  76°,  36©;  Yank- 
ton, 82o,260;  Fort  Sully,  860,  25©;  Breckenridge,  760,  240;  Bismarck,  78o,  lOO;  Pem- 
bina,  75o,  27©  ;  Virginia  City,  78o,  31© ;  Portland,  Oreg.,  90o,  440.  At  eoutkem  atationa : 
Key  West,  93o,  77®  ;  Jackson  vile,  97©.  56o ;  Savannah,  96°,  550 ;  Saint  Marks,  93o,  59© ; 
Montgomery,  950, 520 ;  Mobile,  92o,  ,550 ;  New  Orleans,  91©,  69°;  Vicksbnrg,  94o,  520; 
Shreveport,  95o,  520;  Corsicana,  99o,  51o ;  Galveston,  94o,  62o  ;  Indianola,  93o,  67© ; 
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Fort  Ynma,  1070,67°;  Sao  Diego,  8d<^,  54  ;  Baton  RoQge,  102o  on  the  26th;  the  Army 
BnrgeoD  stntes  that  this  is  the  highest  temperatare  of  the  vear.  At  high  stations : 
Mount  Washington,  58^,  21 ;  Cheyenne,  86,  27° ;  Denver,  90°,  3^^^ ;  Pike's  Peak,  51o,  6° ; 
Santa  F6.  82°,  380. 

Ranges  of  temperature,— The  largest  ransres  of  temperatnre  for  the  month  have  oc- 
cnrred  at  the  following  stations :  North  Platte,  73° :  Bismarck,  68^ ;  Dodge  City,  65°; 
Fort  Sully,  61°;  Che.venne,  59°;  Denver,  58°;  Yankton,  56°;  Fort  Gibson,  55°; 
Breckenridge,  52°;  Cairo,  50°.  The  smallest  ranges  are  noted  as  follows :  Key  West, 
16° ;  Eastport,  25° ;  Indianola,  26°  ;  Cape  Uatteras  and  Wood's  Roll,  27°. 

Frost  and  ice  have  been  reported  as  follows :  On  the  2d,  in  Iowa,  Minnesota,  Wis- 
consin ;  3d  and  5th,  New  York ;  6th,  New  York,  Massachusetts  Connecticut,  Penn- 
sylvania, Utah;  lUth,  Iowa,  Maine;  11th,  Maine;  13th,  Maine,  New  York  ;  14th,  Mis- 
sissippi; 15th,  Michigan,  Minnesota ;  16th,  Illinois,  Michigan,  New  York,  Ohio ;  19th, 
Wyoming  Territory ;  2l8t,  Dakota  Territory ;  22d,  Virginia,  Maine ;  2:kL  and  25th, 
Wisconsin;  2oth,  Wisconsin,  Indiana,  Missouri,  Minnesota;  27th,  Massachusetts, 
Michigan,  Iowa,  Wisconsin,  Indiana,  Ohio,  North  Carolina;  28th,  Virginia,  West  Vir- 
ginia, Wisconsin,  Maryland,  North  Carolina,  South  Carolina ;  29th,  Wisconsin,  Iowa, 
Kansas,  Nebraska,  Dakota  Territory,  South  Carolina ;  30th,  Wisconsin,  Iowa,  Kansas, 
Missouri,  Nebraska,  Minnesota,  Tennessee,  Arkansas,  Colorado,  Dakota  Territory, 
Ohio.  Indiana. 

PRECIPITATION. 

The  general  distribution  of  rain  and  melted  snow  is  shown  npon  Chart  No.  Ill,  from 
which  it  will  be  seen  that  the  areas  of  largest  precipitation  have  included  the  greater 
part  of  the  Leaver  Lake  region  and  Atlantic  States,  as  also  a  portion  of  the  Northwest. 
The  excess  in  the  Atlantic  Sates  fell  to  a  large  degree  daring  the  passage  of  the  hur- 
ricane No.  VII  of  the  16th  and  17th ;  that  in  tne  Lower  Lake  region  fell  as  long-contin- 
ued light  rains  from  the  22«1  to  the  30th,  and  as  heavy  rains  on  the  17th  and  18th  ;  that 
in  the  Northwest  fell,  especially  during  the  5th  to  9th,  during  the  formation  of  low 
pressure  No.  V.  Deficiencies  of  rain-fall  are  reported  from  the  Eastern  and  Western 
Gulf  States,  in  which  regions  the  rain-fall  has  been  less  than  2  inches  as  compared  with 
an  average  of  5  inches.  In  the  same  States  daring  September,  1875,  a  very  large  ex- 
cess was  reported ;  but  during  September,  1873,  a  slight  excess  was  reported,  especially 
near  the  coast,  and  in  September,  1874,  an  excess  in  the  Western  Gulf,  but  a  deHcioncy 
in  the  Eastern  Gulf  States.  On  comparing  Chart  No.  Ill  with  similar  ones  for  1873 
and  1874,  a  slight  similarity  is  noticed  in  the  distribution  of  the  rain,  in  that  the 
regions  of  greatest  fall  are  along  the  Atlantic  coast  and  in  the  Southwest  and  North- 
"west,  with  regions  of  light  raio-fall  between. 

Largest  monthly  rain-falls, — The  following  stations  report  large  total  rain-falls :  Cape 
Henry,  Va.,  14.90  inches;  Capeville,  Va.,  10.70;  Mount  Washington,  N.  H.,  14.89; 
Cape  Lookout,  N.  C,  14.09 ;  Kittyhawk,  N.  C,  13.79 ;  Goldsborough,  N.  C,  12.62 ;  Cape 
Hattera8,N.C.,  11.69;  Charleston,  S.  C  ,  11.26;  Washington,  D.C.,  10.81;  Baltimore, 
Md.,  10.52;  Fallston,  Md.,  12.95;  New  Mirket,  Mi.,  10.64;  Dover,  Del.,  12.46;  West 
Chester,  Pa.,  12.33;  Tarantnm,  Pa.,  12.00;  Carlisle,  Pa.,  11.34;  Keokuk,  Iowa,  11.08. 

Smallest  monthly  rain-falls, — Stations  reporting  less  than  four-tenths  of  an  inch  are 
the  following:  Cheyenne,  Wyo.,  Yuma  and  Stanwix,  Ariz.,  and  Campo,  Cal.,  0.00 
inch  ;  San  Diego,  Cal.,  0.03 ;  Cambridge,  Tex.,  0.05 ;  San  Jos^,  Cal., 0.10 ;  Fort  Wallace, 
Kans.,  0.15;  Murphy,  N.  C,  0.20;  New  Orleans,  La.,  and  Florence,  Ariz.,  0.26;  Brook- 
baven.  Miss.,  0.28 ;  South  Puebla,  Colo.,  0.31 ;  Alpena,  Mich.,  0.36 ;  Mesqnite,  Tex., 0.37 ; 
San  Francisco,  Cal.,  0.38. 

Heathy  rainstorms  — Heavy  rains  are  reported  as  follows :  On  the  Ist,  in  Pike  County, 
Pennsylvania,  and  at  Port  Jervis,  N.  Y.,  extinguishing  the  forest  fires  reported  in  last 
review;  1st,  heavy  rain-storm  at  Saint  Louis;  5th,  at  Keytesville,  Chariton  County, 
Missouri,  accompanied  by  hail  and  high  winds  ;  6th,  at  Dubuque,  Iowa,  with  thunder 
and  lightning;  8th,  at  Des  Moines  and  Dubuque,  Iowa. 

Snowfall, — The  first  snow  of  the  season  is  reported  on  the  27th  at  Tivoli,  N.  Y.,  and 
on  the  28th  seen  lying  on  the  summit  of  the  Catskill.  A  few  flakes  of  snow  fell  at 
McMinnville,  Tenn.,  on  the  30th;  Marquette,  29th;  Mount  Washington,  9th,  26th, 
S^th  ;  Pike's  Peak,  4th,  15th,  16th,  17th,  18th,  27th,  28th;  on  Baldy  Mountains,  15  miles 
£rom  Santa  F^,  19th,  24th. 

Hail  on  the  1st,  I8th,  29th  at  Fort  Union,  N.  Max.  ;  2d,  Quitman,  Ga. ;  3d,  Fort 
Bridger,  Wyo.,  and  Virginia  City,  Mont. ;  6th,  Fort  Hartsnff  and  North  Platte,  Nebr. ; 
dtfa,  De  Soto,  Nebr. ;  15th,  Spartanburg,  S.  C,  "  stones  varying  in  size  from  that  of  a 
cherry  to  a  goose  egg;''  18th  and  27th,  Genoa,  Nebr. ;  23d,  Independence,  Iowa;  27th, 
Fall  River,  Mass.,  and  Madison  Barracks,  N.  Y. ;  29th.  Fort  Niagara,  N.  Y. ;  30th,  Pardy, 
Tenn. ;  29th  and  30th,  Cleveland  and  Davenport;  26th,  Detroit  and  Bscanaba ;  Pike's 
Peak,  1st,  16th,  17th,  26th,  27th,  28th. 

Cloudy  days, — ^The  number  of  days  on  which  the  clondiness  has  equaled  8  on  a  scale 
af  10,  as  reported  by  voluntary  observers,  averages  as  follows :  South  Atlantic  States, 
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2  to  7 ;  Middle  States,  14 ;  New  England,  8  to  18 ;  Lower  Lakes,  15 ;  Upper  Lakes,  12 ; 
Ohio  Valley,  9  to  19 ;  Northwest,  5  to  12 ;  Southwest.  1  to  3. 

Eainy  day«.— The  number  of  days  in  whioh  rain  rell,  as  recorded  at  Signal  Service 
stations,  is :  South  Atlantic  States,  7  to  12;  Middle  Atlantic  Stat^,  14  to  17;  East  At- 
lantic States,  11  to  15 ;  Lower  Lakes,  19  to  21 ;  Upper  Lakes,  10  to  16 ;  Upper  Missis- 
sippi Valley,  12  to  16;  Lower  Missouri  Valley,  9  to  13 ;  Southwest,  3  to  6. 

DroHghU,— The  drought  that  prevailed  in  New  England  and  the  greater  part  of  the 
Middle  States  during  August  ended  with  the  rains  of  the  first  week  i  n  September.  The 
deficiency  in  the  Southwest  is  not  generally  reported  as  assuming  the  severity  of  a 
drought ;  a  scarcity  of  water  is  reported  firom  Corsicana. 

Floods  or /r«9ftet9— probably  due  to  local  rains,  although  not  always  so  stat'Od  by  the 
observer.  On  the  8tb,  at  Des  Moines,  Iowa;  9th,  in  vicinity  of  Dubuque,  Iowa ;  Idth, 
in  vicinity  of  Pittsburgh ;  19th,  in  Nodaway  River,  Eastern  Missouri;  21st,  Forest 
County,  Pennsylvania ;  24th,  in  the  Pedee  River,  at  Albemarle,  N.  C. ;  on  the  25th,  at 
Weldon,  N.  C,  the  Roanoke  River  was  high. 

RELATIVE  HUMIDITY. 

The  mean  relative  humidity  for  the  month,  as  reported  from  the  Signal  Service  sta> 
tions,  ranges  in  New  England  from  69  to  75  percent. ;  Middle  Atlantic  States,  68  to  78; 
South  Atlantic  States,  70  to  78 ;  Gulf  States  (excepting  Florida),  Tennessee,  Arkansas, 
and  Indian  Territory,  59  to  70;  Lake  region,  71  to  78;  Ohio  Valley  and  Northwest,  66 
to  76;  Pacific  coast,  71  to  77.  It  is,  as  usual,  lowest  at  the  Rocky  Mountain  stations, 
being  66  at  Pike's  Peak,  56  at  Santa  F6,  41  at  Denver  and  Virginia  City,  40  at  Chey- 
enne, and  30  at  Salt  Lake  City ;  the  mean  for  Mount  Washington  is  87;  all  nnoorrected 
for  altitude  of  stations. 

WINDS. 

Prevailing  unii^.— The  most  frequent  winds  are  shown  by  the  arrows  on  Chart  No.  II, 
and  have  been  northwest  in  the  central  portion  of  the  country  between  tbo  Rocky 
and  Alleghany  Mountains,  except  south  in  Western  Texas,  Kansas,  and  Neliraska; 
northeast  and  southwest  winds  have  been  pretty  equally  felt  along  the  Atlantic  coast. 

Highest  winds. — Among  the  highest  wind-velocities  reported  from  the  Signal  Service 
stations  for  the  month,  are  the  following:  Cape  Hatteras  and  Cape  Lookout  (est^imated, 
anemometer  being  broken),  17th,  southeast,  100  miles  per  hour;  Kittyhawk,  17th, 
south,  90 ;  Cape  Henry,  southeast,  78 ;  New  River,  N.  C,  17th,  northwest,  75 ;  Bame- 
gat,  east,  64  ;  Wilmington,  17th,  northwest,  56 ;  Norfolk,  17th,  southeast,  55 ;  Atlantic 
City,  17th,  east,  52;  Philadelphia,  17th,  52;  Sandy  Hook,  17th,  northeast,  52 ;  Mount 
Washington,  90;  Fort  Gibson,  19th,  west,  52 ;  Pike's  Peak,  8th,  49;  Cape  May,  17th, 
southeast,  65, 

Total  movements  of  the  air, — ^The  following  are  the  largest  total  movements  of  the  air 
during  the  month,  recorded  at  Signal  Service  stations :  Cape  May,  11,778  miles ;  Sandy 
Hook,  11,406;  Barnegat,  11,027;  Pike's  Peak,  10,829;  Cape  Lookout,  10,247 ;  Dodge 
City,  9,871;  Cape  Henry,  8,755;  Breckenridge,  8,208;  North  Platte,  8,169 ;  Philadel- 
phia, 8,143;  New  York,  8,022.  The  smallest  movements  are:  Vicksburg,  1,836 ;  Au- 
gusta, 2,135;  Savannah,  2,184;  Nashville,  2,216;  Lynchburg,  2,310;  Sbreveport, 
2,507 ;  Portland,  Oreg.,  2,712 ;  Montgomery,  2.920.  These  figures  indicate  the  preval- 
ence of  highest  winds  on  the  Atlantic  coast,  from  North  Carolina  to  New  Jersey,  and 
also  on  the  northwestern  plains,  and  the  prevalence  of  feeblest  winds  in  the  interior  of 
the  Southern  States. 

YKRIFICATIONS. 

Prohdbilities, — ^The  comparison  of  the  tri-daily  published  Probabilities  with  the  tele- 
graphic reports  received  duriof^  the  succeeding  twenty-four  hours  gives  the  following 
results:  The  percentage  of  verifications  has  averaged  for  New  England,  83.4  ;  Middle 
States,  87.1 ;  Sonth  Atlantic  States,  80.1 ;  Eastern  Oulf  States,  84.4 ;  Western  Gulf 
States,  83.8 ;  Tennessee  and  Ohio  Valley,  85.5 ;  Lower  Lake  region,  85.1 ;  Upper  Lake 
region,  81.5 ;  Upper  Mississippi  Valley,  79.8 ;  Lower  Missouri  Valley,  76.95.  The  aver- 
age for  the  whole  country  is  82.8  per  cent.  The  general  average  for  the  respective 
elements  is :  For  the  weather,  85.7 ;  direction  of  wind,  83.8 ;  temperature,  79.2 ; 
barometric  changes,  82.5.    There  were  31,  or  0.86  j^er  cent.,  omissions  to  predict. 

Cautionary  signals. — During  the  month,  125  cautionary  signals  were  ordered  to  be  dia- 

glayed  at  the  Signal  Service  stations  on  the  Lakes,  Gulf,  and  Atlantic  coasts.  Of  these, 
were  ordered  late,  27  were  reported  not  Justified,  and  95,  or  76  per  cent.,  were  fully 
justified  by  high  winds  near  the  respective  stations.  Forty-three  cases  are  report^ 
of  winds  exceeding  25  miles,  for  whicn  no  oaationary  signals  were  ordered. 

2CAVIOATION. 

Height  of  rtrer«.— The  table  on  Chart  No.  Illgives  the  highest  and  lowest  readings 
at  the  Signal  Service  river-ganges.    The  Red  £ver  and  the  Biissoarii  above  Omaha, 
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bave  experienced  a  steady  decline.  The  Lower  Miasonri,  the  MisBissippii  and  Ohio 
have  been  occasionally  swelled  by  the  rains.  The  Ohio  was  highest  from  the  19th 
to  the  24th,  and  the  Mississippi  at  Cairo  rose  pretty  steadily  from  the  3d  to  the  2l8t, 
and  at  Memphis  from  the  5th  to  the  23d.  At  Keokak,  the  river  very  nearly  reached 
the  **  danger  line'*  on  the  lOth,  and  the  Ohio  rose  slightly  above  the  "  danger  line ''  on 
the  19th  at  Pittsburgh,  and  23d  at  Cincinnati. 

The  Signal  Service  observers  report  that  the  east  winds  attending  the  hurricane  of 
the  IHth  and  17th,  cansed  nnusually  high  water  along  the  Atlantic  coast ;  at  Atlantic 
City,  N.  J.,  the  highest  water  was  reported  on  the  I7th;  at  Pembina,  Dak.,  the  Red 
River  of  the  North  was  unusually  low  during  the  latter  part  of  the  month  ;  at  Pitts- 
burgh, Pa.y  the  river  was  very  low  from  the  1st  to  9t;b,  it  rose  rapidly  on  the  10th,  when 
navigation  was  resumed.  The  voluntary  observers  report  as  toUows :  The  water  in 
Lake  Michigan  was  extremely  high  on  the  30th  at  North  Point,  Midi.  The  Connecticut 
River  has  been  lower  than  ever  before  known ;  at  Westminster,  Vt.,  it  was  lowest  on 
the  7th. 

TEMPERATURE  OF  WATER. 

As  heretofore,  the  maximum  and  minimum  temperatures,  at  or  near  the  bottom,  with 
the  average  depth  of  water,  are  given  in  the  table  on  the  lower  right-hand  corner  of 
Chart  No.  III.  The  smallest  ranges  are  2P  at  Eastport,  4^  at  Portland,  5°  at  Cleveland  ; 
and  the  greatest  are  20^  at  Norfolk  and  Saint  Paul,  21*^  at  Keokuk,  19^  at  La  Crosse  and 
Duluth.    The  highest  VMUima  are  90^  at  Key  West,  89°  at  Jacksonville,  83"^  at  Mont- 

£>mery,  87^  at  Mobile  and  Savannah,  85^  at  Angusta.    The  lowest  minima  are  48^  at 
a  Crosse,  49^  at  Eastport,  50^  at  Duluth. 

ATMOSPHERIC  ELECTRlCrTT. 

7*hHnder  storms — ^bave  been  reported  as  follows:  September  1st,  Colorado,  Georgia, 
Illinois,  Indiana,  Kansas,  Louisiana,  Massachusetts,  Maine.  Mississippi,  Missmri,  New 
Hampshire,  New  York.  Ohio,  Pennsylvania,  TennoNsee,  Texas,  Vermont ;  2d,  Alaba- 
ma, Color^ido,  Dakota,  Georgia,  Kansas,  Louisiana,  Maine,  Mississippi,  Nebraska,  New 
York,  Pennnylvania,  Texas,  South  Carolina ;  3d,  Florida,  Georgia,  Illinois,  Iowa,  Kan- 
sae»  Michigan,  Mississippi,  Montana,  Nebraska,  Wisconsin;  4th,  Colorado,  Dakota, 
Georgia,  Illinois,  Indiana,  Iowa,  Kansas,  Maine,  Mississippi,  Nebraska,  New  Hamp- 
shire, Ohio,  Pennsylvania,  Utah;  5th,  Illinois,  Indiana,  Iowa,  Kansas,  Missouri,  Mis- 
sissippi, Nebraska ;  6th,  Dakota,  Illinois,  Iowa.  Kansas,  Nebraska,  North  Carolina, 
PeniiHvlvania,  Virginia ;  7th,  Illinois,  Indiana,  Iowa,  Kansas,  Nebraska,  North  Caroli- 
na, Ohio,  Virginia ;  8th,  Connecticut,  Dakota,  Delaware,  Indiana,  Illinois,  Iowa,  Kan- 
sas, Mississipui,  Nebraska,  New  Hampshire,  New  York,  Ohio,  Vermont,  Virginia ;  9th, 
Arkansas,  Illinois,  Indiana,  Iowa,  Lonisiaua,  Michigan,  Missouri,  Ohio,  Tennessee, 
Texas,  Wisconsin,  Indian  Territory;  10th,  Alabama,  Florida,  Georgia,  Mississippi, 
Ohio,  Tennessee,  South  Carolina,  North  Carolina,  Pennsylvania,  West  Virginia;  11th, 
Alabama,  Florida,  Georgia,  Kansas,  Mississippi,  Nebraska,  New  York,  North  Carolina, 
South  Carolina;  12th,  Georgia,  Kansas,  Nebraska,  North  Carolina,  South  Carolina; 
13th,  Georgia,  Indiana,  Kansas,  Michigan,  Ohio;  I4th,  Delaware,  District  of  Columbia, 
Florida,  Georgia,  Maryland,  Michigan,  New  Jersey,  New  York,  North  Carolina,  Ohio, 
Pennsylvania,  Virginia,  West  Virginia;  15th,  Georgia,  Maine,  Montana  Territory,  New 
York,  Mew  Jersey,  Pennsylvania,  Vermont;  16th,  Kansas,  Nebraska,  New  Jersey,  New 
York,  South  Carolina,  Utah;  I7th,  Iowa,  Kansas,  Nebraska,  North  Carolina;  18th, 
Kansas,  Minnesota,  Nebraska,  Texas;  19tb,  Indian  Territory;  20th,  Illinois,  Michigan, 
Mississippi,  North  Carolina,  Tennessee;  2lst,  Alabama,  Georgia,  Indiana,  North  Caro- 
lina, Ohio,  Tennessee ;  22d,  Minnesota,  New  York,  Ohio ;  23d,  Delaware,  Indiana,  Iowa, 
Michigan, North  Carolina,  South  Carolina,  Virginia;  24th,  Dakota,  Iowa,  Minnesota, 
Nebraska ;  25th,  Illinois,  Indiana,  Iowa,  Ohio,  Pennsylvania,  Tennessee,  Wisconsin  ; 
26tb,  Michigan,  Mississippi ;  27tb,  Colorado,  Iowa,  Nebraska;  28th,  Illinois,  Kansas, 
Michigan,  Nebraska,  Indian  Territory  ;  30th,  North  Carolina. 

Auroras. — The  principal  auroras  have  been  those  of  the  13th,  22d,  25tb,  and  26th 
They  have  been  observed  as  follows :  On  the  13th,  Maine,  Massachusetts,  New  York 
Dakota,  New  Hampshire,  Vermont ;  14th,  Indiana,  Vermont,  Michigan ;  15th,  Dakota ; 
16tb,  Kansas;  18th,  New  York  ;  22d,  Maine,  Massachusetts,  Michigan,  Montana  Terri- 
tory, New  Hampshire,  New  York,  Vermont,  Dakota,  Rhode  Island;  23d,  Dakota, 
Ohio,  Minnesota ;  24th,  Iowa ;  25th,  Dakota,  Iowa,  Maine,  Massachusetts,  Michigan, 
New  York,  Minnesota;  26th,  Iowa,  Michigan,  New  York,  Ohio,  Dakota,  Illinois,  Min- 
nesota, Massachusetts,  Wisconsin  ;  27th,  New  York,  Ohio,  New  Jersey ;  28th,  Dakota, 
New  York. 

Solar  halos — were  observed  on  the  1st  in  Ohio,  Illinois ;  3d,  Ohio,  Sonth  Carolina,  Mich- 
igan ;  4th,  Iowa,  Vermont,  South  Carolina;  5tb,  Ohio^  Vermont,  Virginia,  Wisconsin. 
District  of  Columbia;  6th,  New  York,  Ohio,  New  Jersey,  District  of  Columbia ;  7tb,  New 
York ;  8th,  Ohio,  Tennessee,  Michigan ;  9th,  Rhode  Island  :  10th,  Maine,  Massachusetts, 
New  Hampshire,  New  York,  Ohio ;  11th,  Ohio,  Sonth  Carolina ;  12th,  Kansas,  Georgia; 
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13th,  ludiAoa,  Tennessee;  14th, North  Carolina,  Maine ;  15th,  Michigan;  16th,  Con- 
necticut, Maine,  MaasachasettA,  New  Hampshire,  New  York,  Ohio,  Tennessee,  Mich- 
igan ;  17th, New  Hampshire,  Tennessee,  New  York ;  18th,  Ohio,  Iowa, Minnesota;  19th, 
Kansas ;  20th,  Indiana,  Ohio,  Virginia,  West  Virginia,  South  Carolina,  Wyoming  Ter- 
ritory, Michigan,  Georgia ;  2l8t,  Ohio,  South  Carolina ;  22d,  North  Carolina ;  23d,  Con- 
necticut, Maine,  Massachusetts,  New  Hampshire ;  24th,  New  Hampshire,  Maine,  Louis- 
iana; 25th,  Ohio,  Tennessee,  Michigan  ;  26(.h,  New  Mexico;  27th,  Indiana,  Michigan, 
Wisconsin ;  28th,  Tennessee,  Vermont,  South  Carolina,  Dakota ;  29th,  Connecticut, 
New  Hampshire,  New  York,  New  Jersey,  Colorado,  Maine,  Rhode  Island,  Georgia  ; 
30ih,  Mississippi,  South  Carolina. 

Xtffiar  Aa/(M.— Ist,  in  New  Jerse^y,  Illinois,  Tennessee,  North  Carolina;  2d,  Pennsyl- 
Tauia,  Missouri,  Georgia;  3d,  Maine,  South  Carolina,  North  Carolina,  Missouri,  Mass- 
achusetts, Georgia,  Mississippi,  Indiana,  Pennsylvania;  4th,  Minnesota,  Michigan, 
Iowa,  Alabama,  North  Carolina,  Missouri,  Louisiana,  Dakota  Territory.  Kansas,  Ohio, 
Wisconsin ;  5tb,  Ohio,  Michigan,  Kansas,  West  Virginia,  Alabama,  Virginia,  North 
Carolina,  New  Mexico.  Distnct  of  Columbia,  Indiana ;  6th,  New  York,  New  Jersey, 
Massachusetts,  Connecticut,  North  Carolina,  Maine,  Tennessee;  7th,  North  Carolina, 
New  Jersey,  Tennessee;  8ch,  North  Carolina,  Missouri,  Ohio;  23d,  Tennessee;  24th, 
Georgia,  Maine,  North  Carolina,  Mississippi,  Tennessee;  25th,  New  Jersey,  North  Car- 
olina, Missouri,  New  Mexico,  Mississippi,  Tennessee;  ^th,  Minnesota,  Ohio,  Tennes- 
see ;  27th,  Minnesota,  Maine,  Dakota  Territory,  Florida,  North  Carolina,  Missouri,  New 
Hampshire,  New  York,  Tennessee ;  2Hth,  Georgia,  South  Carolina,  North  Carolina,  Illi- 
nois, Dakota  Territory,  Connecticut,  Nebraska,  Missouri,  Virginia,  Kansas,  Minnesota, 
Tennessee;  29th,  South  Car«>liua,  Onio,  Colorado,  Alabama,  North  Carolina,  Florida, 
Connecticut,  Illinois,  Massachusetts,  New  Hampshire,  New  Jersey,  New  York,  Ten- 
nessee, Wisconsin :  30th,  Michigan,  Florida,  Alabama,  Indiana,  Minnesota. 

Mirage  was  observed  at  Great  Bend,  Kan.,  on  the  15th,  21sr,  26th,  27th,  29th,  and 
30th;  New  London,  Conn.,  5th,  11th,  13th,  J9th,  20th,  and  21st;  Tybee  Island,  I2tb  ; 
Breckeuridge,  Minn.,  4th,  7th,  and  25th. 

MISCELLANEOUS  PHENOMENA. 

Zoological. — Geese  were  seen  at  Lower  Brule  agency,  Dak.,  19th,  20th,  25th,  27th ;  Hen- 
nepin, 111.,  flying  southwest,  29th;  at  Rockford,  Iowa,  flying  south,  26th;  Bnrlingame, 
Kaus.,  flying  south,  27th  ;  Great  Bend,  Kan.,  arrived  on  20th ;  Clear  Creek,  Neb.,  flying 
south,  I^Oth  ;  Richmond,  Neb.,  flying  south,  19th  ;  Bismarck,  Dak.,  flying  south,  27th  ; 
Dulutb,  flying  south,  29th;  Dubuque,  Iowa,  flying  south,  16th  and  28th;  Fort  Sully, 
Dak.,  flying  south,  20th  to  2:)d ;  K«$oknk,  Iowa,  flying  eouth,  21st :  Pembina,  Dak.,  fly- 
ing  southeast  23d.  Ducks  were  seen  at  Lower  Brule  agency,  Dak.,  flying  south,  15th, 
Idth,  22d ;  Clear  Creek,  Neb.,  flying  south,  18th.  Cranes  seen  at  Great  Bend,  Kans., 
flying  south,  19th;  Bismarck,  Dak.,  flying  south,  27th  and  2i:ith ;  Breckeuridge,  Minn., 
flying  south,  12th  and  15th.  Swallotvs  last  seen  at  Somerset,  Mass.,  on  23d;  lett  Fall 
River,  Mass.,  17th ;  chimney  swallows  last  seen  at  Contoooookville,  N.  H.,  on  19th, 
and  barn  swallows  last  seen  on  the  6th ;  swallows  last  seen  at  Wappinger's  Falls,  N. 
Y.,  on  16th.  KinghirdSy  Contoocookville,  N.  H.,  last  seen  on  the  14th.  Bobina  left 
Urbana,  Ohio,  16th.  Blackbirds  were  seen  at  Golden  City,  Colo.,  flying  south,  on  the 
30th ;  at  Sedgwick,  Kans.,  flying  south,  20th  ;  Urbana,  Ohio,  left  on  the  2.^th.  Plover 
seen  at  Sedgwick,  Kans.,  flying  south,  20th,  and  Bhie-jays  seen  at  Sedgwick,  Kans., 
21st.  Wild  pigeons  were  seen  at  Jacksonbnrg,  Ohio,  flying  northwest,  3d.  Grasshop- 
perSf  flying  northeast,  on  8th,  at  Fort  Garland,  Colo.;  flying  north  at  Fort  Wallace, 
Aaos.,  4th ;  flying  at  Fort  Richardson,  Texas,  from  14th  to  18th ;  at  Golden,  Colo.,  fly- 
ing east-southeast  2d  and  4th,  flying  northwest  6th,  flying  west  and  northwest 
15th,  flying  east-southeast  23d,  flying  northwest  25th;  Burliugame,  Kans.,  iu 
large  numbers,  9th,  10th,  11th,  15th,  20th,  2lBt;Le  Roy,  Kan.,  arrived  on  the  9th; 
Council  Grove,  Kans.,  flying  south  4th,  9th,  10th,  13th,  14th,  and  20th,  leas  numerous 
27th;  Oregon,  Mo.,  flying  north  1st,  northwest  2d,  4th,  6th,  south  11th  and  19th, 
northwest  22d,  southwest  23d  and  25ih,  and  south  26  h;  Plattsmnuth,  Neb.,  flying 
about  1st  to  15tb  ;  Richmond,  Neb.,  flying  north  4th  and  6th,  northeast  20th,  north- 
west 21st;  Breckenridge,  Minn.,  flying  south  26th;  Corsicana,  Texas,  flying  south 
21st  and  22d,  west  2:{d,  on  30(h  were  destroying  everything,  and  depositing  millions 
of  eggs;  Cheyenne,  Wyo.,  flying  southeast  Ist,  I0th,24th,  south  6th,  northwest  8th  ; 
Dodge  City,  Kaiis.,  abundant,  flying  north  2d  and  4th,  east  8th  and  9th,  less  abundant 
6th  and  7th ;  Denver,  Colo.,  more  or  less  abundant  1st  to  24th ;  Fort  Sully,  Dak.,  dis- 
appeared  on  1st ;  Fort  Gibson,  lud.  Ter.,  16th  to  28th;  Salt  Lake  City,  Utah,  migrating 
28th ;  Omaha,  Neb.,  carried  away  by  high  winds,  1st.  Locusts — at  Sedgwick,  Kans., 
destroying  gardens  8th,  flying  southeast  9th  and  20tlL;  at  Coalville,  Utah,  flying 
south  26tb,  27th,  28th. 

Waitr-spout. — The  observer  at  New  River,  N.  C  ,  reports  as  follows  upon  a  water- 
spout which  occurred  on  the  13th :  At  ^J20  p.  m.  a  strange  phenomenon  was  observed 
originating  irom  the  apex  of  a  cumulo-stratus  cloud,  very  near  the  beach.    The  base 
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of  Ibe  clond  was  appareDtly  about  two  handred  feet  above  the  surface  of  the  sea;  a 
rashin^  noise  and  gyratory  motion  at  the  base  of  the  clond  attended  the  phenomenon 
at  its  first  appearance,  and  soon  the  cloud  projected  downward,  lashing  the  sea  in  a 
furious  manner;  a  deafening  roaring  of  the  water  was  beard,  and  in  a  few  moments  a 
completely-formed  water-spout  appeared ;  the  column  of  water  rose  to  the  height  of 
about  forty  feet,  having  a  diameter  of  about  twenty  feet  at  its  base.  The  water-spout 
now  moved  northward  towards  the  beach,  and  twenty  minutes  after  its  formation  the 
clond  rose  and  the  column  of  water  fell  obliquely,  in  the  direction  of  its  course,  on  the 
beach,  cutting  a  trench  in  the  land,  ten  feet  in  depth  and  tweuty-flve  feet  in  width, 
throughout  the  entire  length  of  the  column. 

/oe6er^«.~September  18th,  in  latitude  46^  42'  north,  longitude . 48^  30'  west ;  20th,  in 
latitude  46^  40'  north,  longitude  47^  west;  26th,  in  latitude  45°  29'  north, longitude 
51°  3'  west;  27th,  eighty  large  icebergs  were  seen  in  the  location  ranging  from  lati- 
tudes 43°  30'  to  450  57'  north,  and  longitudes  49°  to  50°  3d'  west. 

Prairie  or  forest  flrea  have  occurred  near  the  following  stations:  Pembinai  Dak., 
24th ;  Corsicaua,  Xez.,  25th ;  Fall  River,  Mass.,  from  6th  to  15 (h. 

Zodiacal  lightj  22d,  Golden,  Col. ;  26th  and  27 rh,  Carthagena,  Ohio. 

Polar  6and« have  been  observed  as  follows:  Tybee  Island,  12th;  Gnttenberg,  Iowa, 
18th,  19th,  and  25th  ;  Iowa  City,  Iowa,  27th ;  Tabor,  Iowa  28th. 

Meteors  have  been  observed  as  follows :  Oo  the  2d  at  Lyndon  and  Carbondale,  111. 
(northeast  to  southwest);  8th,  Vevay,  Ind. ;  9th  and  12th,  Mount  Auburn,  Ohio;  15th, 
Leesburg,  lud.,  Davenport,  Iowa;  16th,  Lyndon,  111.,  Sedgwick,  Kaos.,  Brookhaven 
and  Fa.vette,  Miss.,  Fort  Sully,  Saint  Louis;  17th,  Leesburg,  Ind.,  Mount  Auburo, 
Ohio,  Davenport,  Iowa;  I8th,  Leesburg,  Ind.,  Rocky  Run,  Wis.;  20th,  Abington,  111., 
Davenport,  Iowa;  21st,  Lyndon,  111.,  brilliant  1.40  p.  m.,  west  to  north;  Afton,  Iowa, 
Brookhaven,  Miss.,  Davenport,  Iowa;  22d,  West  Charlotte,  Vt.,  Davenport,  Iowa;  2.'M, 
Moorheml,  Minn.,  Brookhaven,  Miss.,  Jacksonburg,  Ohio;  24th,  Litchfield,  Mich.,  Dav- 
enport, Iowa ;  25th,  Anna,  111.,  Starkey,  N.  Y. ;  26th,  Vevay  and  Leesburg,  Ind.,  Dav- 
enport, Iowa;  27th,  Abington,  111.;  29th,  Ephrata,  Penn. 

Earthquakes. — September  21st  a  slight  shock  was  reported  at  Fort  Adams,  R.  I. ;  it 
was  apparently  from  east  to  west,  and  lasted  about  ten  seconds.  On  the  same  day 
shocks  were  felt  at  Bedford,  Fair  Haven,  Fall  River,  Amherst,  Dartmouth,  Somerset, 
and  Wood's  Holl,  Mass.,  and  at  Newport,  R.  I.  On  the  24th  a  heavy  shock  was  re- 
ported at  Fiieudsville,  111.,  and  a  slight  shock  at  Saint  Louis,  Mo.;  it  was  also  felt  at 
New  Harmony  and  Saint  Meinrad,  Ind.  On  the  25th  two  distinct  shocks  were  felt  at 
Mount  Carmel,  111.,  12.15  a.  m. ;  quite  sensible  shocks  were  also  noticed  at  Belleville  and 
other  points  in  Southern  Illinois.  On  the  same  day  a  slight  shock  was  experienced  at 
Indianapolis,  Ind.,  and  two  violent  shocks  were  reported  at  Evansville,  Ind.  On  the 
26t.h  a  slight  shock  was  reported  at  Frieudsville,  111. 

Published  by  order  of  the  Secrtary  of  War. 

ALBERT  J.  M.YER, 
Brig.  Gen.  (Brevet  Assigned),  Chifif  Signal-Officer,  U.  S,  A. 


Paper  29. 
MONTHLY  WEATHER  REVIEW,  OCTOBER,  1876. 

INTRODUCTION. 

In  compiling  the  present  review  the  usual  data  have  been  made  use  of.  The  most 
noticeable  features  of  the  month  are :  The  hurricane  of  the  17th  to  23d;  lower  tem- 
peratures in  the  districts  east  of  the  Rocky  Mountains;  large  excess  of  rain-fall  in 
some  districts  and  large  deficiencies  in  others ;  low  water  in  the  rivers. 

BAROMBTRIC  FRSSSURE. 

In  general. — ^The  general  distribution  of  the  atmospheric  pressure  is  represented  upon 
Chart  No.  II.  The  highest  reading  for  the  month  (30.64  inches)  occurred  at  Yankton, 
night  of  the  14tb,  during  the  advance  of  high  pressure  No.  IV;  lowest  (28.73  inches) 
at  Key  West,  evening  of  19th,  while  the  hurricane  was  passing  over.  The  pressure 
averages  lower  in  all  the  districts  than  for  October,  1873, 1874,  and  1875. 

Manges  in  barometer. — San  Diego,  .29  inch  ;  Portland,  Oreg.,  1.01 ;  Rocky  Mountain 
stations,  .48  to  .64  ;  plains  of  Kansas  and  Nebraska,  1.15  to  1.23;  Missouri  Valley,  1.31 
to  1.59;  Red  River  of  the  North  Valley,  1.51  to  1.66;  Upper  Mississippi  Valley,  1.08  to 
1.43 ;  Upper  Lake  region,  .99  t^)  1.47 ;  Lower  Lake  region,  .91  to  1.09 ;  Ohio  Valley  and 
Tennessee,  .79  to  1.02;  New  England,  .87  to  .96;  Middle  Atlantic  States,  .bO  to  .91 ; 
South  Atlantic  States,  .72  to  .90 ;  Key  West,  1.24  ;  Gulf  States,  .63  to  .77 ;  Northern 
Texas  and  Indian  Territory,  .84  to  1.06. 
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Areas  of  high  pressure, — Of  these,  eight  are  described  below.  They  have  generally 
appeared  in  the  Upper  Missouri  Valley,  from  whence  their  movements  have  been  sonth 
and  eastward  across  the  coantry.  Their  advance  has  b«*en  frequently  marked  by  high 
northerly  winds  and  gales,  esfiecially  when  preceded  by  decided  low-pressure  areas, 
in  the  more  northern  districts  and  on  the  Texas  coast.  As  in  the  case  of  the  storm  of 
the  14th  and  15th,  when  rainy  weather  has  preceded  them,  the  fall  in  the  temperature 
has  been  sufficient  to  turn  the  rain  into  sleet  and  snow,  while  frequent  and  heavy 
frosts  have  been  produced. 

No.  I. — In  the  September  Review  this  high- pressure  area  is  described  aa  No.  V I.  At  7.35 
a.  m.  (Washington  time),  of  the  l8t,the  highest  (above  30.40  inches)  was  central  in  Texas, 
with  diminishing  northerlv  winds  on  that  coast,  and  minimum  temperatures  of  22^  at 
Breckenridge  and  Dodge  6ity,  3(3^  at  Knoxville,  and  41°  at  Corhicana.  Frosts  occurred 
as  far  southward  as  Indian  Territory,  Northern  Louisiana,  Georgia,  and  Virginia,  and 
Western  Pennsylvania,  with  ice  in  Kansas  and  Tennessee.  On  the  morning  of  the  2d 
it  was  central  in  the  Western  Gulf  States,  with  minimum  temperatures  slightly  above 
40° -over  the  interior  of  the  Gulf  and  South  Atlantic  States,  heavy  frosts  to  the  interior 
of  the  Gulf  and  Atlantic  States,  and  ice  in  Northern  Georgia  and  South  Carolina.  By 
morning  of  the  3d,  the  highest  (about  30.17)  was  in  the  Eastern  Gnlf  States.  In  North- 
em  New  England,  and  from  Central  Florida  northward  over  Eastern  Kentucky  and  the 
interior  of  the  South  Atlantic  and  Middle  States,  the  minimum  was  below  40^,  with 
frequent  frosts.  Dnrlug  the  lid  and  4th  it  was  gradually  dissipated  under  the  iuflnence 
of  low  pressure  No.  I.  On  the  morning  of  the  latter,  the  area  in  which  the  minimum 
fell  below  40°  extended  from  Wyoming  and  Nebraska  to  the  Upper  Lakes.  Frosts 
were  occasionally  reported  from  Georgia  and  North  Carolina  to  New  York,  and  from 
Ohio  to  Nebraska.  On  the  5th  frosts  occurred  from  Kansas  to  Indiana  and  northward, 
and  the  area  of  freezing  temperature  was  confined  to  Northern  Michigan,  Wisconsin, 
Minnesota,  and  Eastern  Dakota. 

No.  II.  Following  low  pressure  No.  II,  it  was  felt  in  the  Missouri  Valley  on  the  5th. 
The  temperature  fell  below  freezing  during  the  night  in  Wyoming  and  Northern  Dakota. 
At  7.35  a.  ni.,  of  the  7th,  it  was  central  in  Missouri  and  Arkansas.  The  minimum  fell 
below  40^  in  Kansas,  Missouri,  Western  Kentucky,  and  Ohio,  with  frosts  as  far  south 
OS  Kansas,  Missouri,  Tennevsee,  West  Virginia,  Maryland,  and  Connecticut,  and  occa- 
sionally ice  from  Kansas  to  Kentucky.  On  the  morning  of  the  8th  the  highest  (30.30) 
was  near  and  northwest  of  Memphis,  its  progress  eastward  having  been  checked  by 
low  pressures  No.  Ill  to  the  north  of  it  and  No.  IV  in  the  Eastern  Gulf.  The  frost- 
area  reached  Nebraska,  Iowa,  Tennessee,  and  Virginia.  At  7.35  a.  m.,  of  the  9tb,  iso- 
bar (30.30)  inclosed  the  country  from  Kentucky  and  the  Ohio  Valley  to  New  Jersey. 
Freezing  temperatures  were  reported  from  Minnesota  and  the  Lakes  to  the  interior  of 
the  Miodle  and  Eastern  States,  and  frosts  from  Kansas,  Missouri,  Tennessee,  Middle 
States,  and  New  England  northward.  During  the  9th  and  10th  it  lost  its  distinctive 
features,  due  to  low  pressures  Nos.  IV  and  V.  On  the  latter  marning  an  area  in  which 
the  minimum  was  below  40°  reached  from  Tennessee  to  New  England,  Nova  Scotia, 
and  New  Brunswick,  with  reports  of  frost  from  Tennessee  and  Virginia,  north  and 
northeastward.  The  signals  ordered  the  6th  on  the  Texas  coast  for  a  *'  norther  "  were 
not  justified. 

No.  III.  During  the  9th  it  advanced  southeastward  over  the  Northwest,  following 
low  pressure  No.  V.  On  the  morning  of  the  10th  the  highest  (above  30.20)  was  in 
Dakota  and  Nebraska,  and  the  temperature  fell  below  freezing  from  Wyoming  to  Wis- 
consin, with  a  minimum  of  19°  at  Breckenridge.  By  7.35  a.  m.,  of  the  11th,  the 
pressure  had  increased,  and  an  area  of  30.40  was  central  iu  Iowa,  with  temperatures 
below  freezing  from  Northeastern  Nebraska  to  Northern  Ohio,  and  a  minimum  of  10° 
at  Breckenridge.  Frosts  occurred  as  far  southward  as  Arkansas,  Northern  Mississippi, 
Tennessee,  West  Virginia,  Maryland,  and  New  Jersey.  During  the  day  it  continued 
southward  and  eastward,  and  by  the  morning  of  the  12th  an  area  of  above  30.40  cov- 
ered the  Middle  Atlantic  States.  The  minimum  temperature  was  below  freezing  from 
Indiana  to  the  interior  of  the  Middle  and  Eastern  States,  and  lowest  (2<)°)  at  Cleveland. 
Frosts  were  reported  from  Mississippi  to  the  interior  of  North  Carolina,  the  Middle 
States,  and  New  England.  On  the  morning  of  the  13th  the  pressure  had  diminished, 
and  isobar  (30.20)  incljaded  an  extensive  area,  reaching  from  Pennsylvania  and  New 
Jersey  to  Northfrn  Alabama.  Frosts  occasionally  occurred  from  Tennessee  and  Ken- 
tucky to  the  Middle  and  Eastern  States,  with  minimum  (30°)  at  Cleveland,  32°  at 
Washington,  and  40°  at  Knoxville.  During  the  IHth  and  14th  it  was  gradually  dissi- 
pated in  the  Southern  States  as  low  pressure  No.  VI  advanced  eastward. 

Nos.  IV  and  V.  Following  low  pressure  No.  VI,  the  former  was  first  observed  in 
Manitoba  on  the  12th,  but  its  progress  south  and  eastward  was  delayed  until  the  I3th. 
At  7.35  a.  m.,  of  the  14th,  isobar  30.50  included  an  area  extending  from  Western  Ne- 
braska over  Dakota  and  Manitoba,  with  minimum  temperature  of  6°  at  Pembina,  and 
near  or  below  freezing  from  Nebraska  to  Northern  Michigan.  On  the  morning  of  the 
15th  it  was  central  in  Iowa,  with  a  minimum  of  1°  at  Breckenridge,  and  freezing  tem- 
peratures as  far  southward  as  Kansas,  Missouri,  Kentucky,  and  interior  of  Middle  and 
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Etistfe.  .  States.  Reports  of  frosts  oame  from  Indian  Territory,  Arkansas,  Tennessee, 
Middle  States,  and  New  England.  On  the  morning  of  the  16th  the  highest  (30.40)  was 
central  in  Eastern  Tennessee,  with  tempertbtnres  near  or  below  freezing  from  Indian 
Territory  to  North  Carolina  and  northeastward,  and  a  mtnimam  of  25^  at  Kuoxville. 
Frosts  occurred  as  far  southward  as  the  ipterior  of  the  Gulf  States  and  the  Carolinas. 
By  morning  of  the  17th  ihe  pressure  had  diminished  somewhat,  and  was  central  in 
Northern  Georgia,  with  frosts  thence  north  and  northeastward,  and  a  minimum  tem- 
perature of  25^  at  Kuoxville.  Dating  the  17th  high  pressure  No.  Y  advanced  south- 
eastward over  the  Lake  region,  the  two  combined  by  morning  of  the  Idth,  and  isobar 
30.20  inclosed  the  country  reaching  'from  North  Carolina  northward  over  the  Lower 
Lakes  into  Canada.  Minimum  temperatures  of  22^  at  Parry  Sound,  3:)^  at  Washing- 
ton, and  40^  at  Angnsta  were  reported,  with  fh)8ts  as  far  southward  as  Tennessee  and 
interior  of  North  Carolina,  At  7.35  a.  ni.,  of  the  19th,  it  was  central  in  the  Middle  At- 
lantic States,  with  minimum  temperatures  near  or  below  freezing  from  Eastern  Ten- 
neesee  northeastward  over  the  Middle  and  Eastern  States.  Frosts  occurred  from  Vir- 
ginia northeastward.  In  advance  of  low  pressure  No.  VIII,  and  the  hurricane  moving 
northward  over  Florida,  it  gradually  disappeared  on  the  19th  and  20th  on  the  New 
England  coast.  On  the  morning  of  the  latter  frosts  were  occasionally  reported  from 
New  York  and  New  England. 

No.  VI.  On  the  morning  of  the  20th  the  pressure  was  quite  high  at  Portland,  Oreg.; 
the  temperature  below  freezing  at  Virginia  City,  Cheyenne,  and  Santa  F^,  and  contin- 
ued below  on  the  following  morning,  with  rising  barometer.  During  the  night  of  the 
21st  it  extended  southeastward  over  Texas,  where,  in  connection  with  a  minor  depres- 
sion left  by  low  pressure  No.  VIII,  a  severe  "  norther''  was  produced.  At  IndianoJa  a 
wind  velocity  of  44  miles  per  hour  was  recorded,  and  at  Galveston,  48  miles.  At  7.35 
a.  ni.,  of  the  22d,  it  was  central  in  Southern  Texas,  with  a  minimum  temperature  of 
27^  at  North  Platte,  and  occasional  frosts  from  Kansas  to  New  Mexico,  after  which  it 
gradually  lost  its  distinctive  features  in  the  Gulf  States. 

Nos.  VII  and  VIII.  On  the  23d  the  former  advanced  southeastward  over  the  Missouri 
Valley,  with  miniomm  temperatures  on  the  following  morning  of  25^  at  Bismarck  and 
2b^  at  Denver.  By  7.:^  a.  m.,  of  the  25th,  the  pressure  had  increased,  and  the  highest 
(above  30.20)  was  central  over  the  Lower  Mississippi  Valley,  with  frosts  as  far  south- 
ward as  Tennessee  and  North  Carolina,  and  minimum  of  20^  at  Breckenridge,  36°  at 
Fort  Gibson.  During  the  day  it  moved  eastward  over  the  Gulf  States,  and  No.  VIII  ad- 
vanced southward  over  Manitoba,  with  a  minimum  of  11°  at  Pembina,  and  frosts  from 
the  Carolinas  and  Tennessee  northward  on  the  morning  of  the  26th.  By  7.35  a.  m.,  of 
the  27th,  the  two  bad  nnited,  and  isobar  30.40  included  the  country  from  Ohio' to 
Northern  Georgia  and  the  Carolinas.  Frosts  occurred  from  Northern  Missouri,  Ten- 
nessee, and  North  Carolina  north  and  eastward,  with  minimum  temperatures  of  26°  at 
Grand  Haven  and  32°  at  Lynchburg.  By  the  following  morning,  in  advance  of  low 
pressure  No.  IX,  it  had  moved  southward  and  covered  the  South  Atlantic  States,  with 
frosts  in  Middle  States  and  New  England.  At  7.35  a.  m.,  of  the  29th,  it  was  central  in 
Southern  Georgia,  but  with  diminished  pressure,  where  it  oontinned  on  the  30th. 

No.  IX.  During  the  night  of  the  2dth  it  advanced  southeastward  from  Canada  toward 
the  Middle  and  Eastern  States,  with  temperatures  below  freezing  in  New  York  and 
New  England.  At  7.35  a.  m.,  of  the  30th,  it  was  central  over  Eastern  New  York,  with 
frost  from  New  Jersey  north  and  northeastward.  During  the  30th  it  apparently  ex- 
tended southward,  probably  nnited  with  No.  VIII,  and  was  central  in  the  Carolinas  on 
the  morning  of  the  31st. 

Areas  of  tow  pressure, — Nine  have  been  traced  and  charted  upon  Map  No.  I.  Except- 
ing the  hurricane  of  the  17th  to  23d,  the  centers  of  all  have  moved  over  the  northern 
sections,  and  farther  northward  than  during  previous  Octobers.  They  have  been  fre- 
quently accompanied  by  barometric  troughs,  extending  south  or  south  westward 
toward  the  Gulf,  in  which  rainy  weather  and  high  winds  or  gales  have  prevailed. 

No.  I.  During  the  night  of  the  1st  its  approach  was  indicated  by  a  rapid  fall  of  the 
barometer  in  Manitoba.  On  the  2d,  as  it  progressed  eastward,  with  a  barometric 
trough  extending  toward  Indian  Territory,  light  rains  fell  in  Manitoba  and  Northern 
Michigan  at  night,  and  the  hourly  Avind  velocity  reached  at  Dodge  City,  north,  30;  La 
Crosse,  south,  high  ;  Marquette,  south,  30 ;  Escanaba,  south,  28 ;  Chicago,  southwest,  26 ; 
Grand  Haven,  west,  36  miles.  During  the  3d  light  snow  fell  in  Minnesota  and  Wiscon- 
sin, hail  in  Northern  Michigan,  and  light  rains  thence  to  the  Ohio  Valley  and  Lower 
Lake  region,  with  velocities  at  Erie,  southwest,  28;  Buffalo,  west,  36;  Cape  Lookout, 
ponthwest,  32;  Cape  May,  southwest,  36.  On  the  4th  light  rains  occasionally  fell  from 
Lake  Huron,  the  Lower  Lakes,  Ohio  Valley,  and  Tennessee  to  the  Saint  Lawrence 
Valley  and  New  Brunswick,  with  thunder-storms  in  New  York  and  Tennessee  and 
sleet  or  snow  in  Michigan.  On  Mount  Washington  a  west  gale  prevailed;  at  Eastport, 
south,  26  miles.  The  5th,  light  rains  continued  from  North  Carolina,  Tennessee,  and  the 
Ohio  Valley  t  ortheastward.  A  secondary  depression  was  developed  in  Northern  Texas 
the  4th  and  5th,  producing  thunder-storms.    Cautionary  signals  were  displayed  at  the 
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lake  Btations  on  the  2d,  nearly  all  which  were  Justified,  and  wamiogs  sent  the  Cana- 
dian lake  Btations. 

No.  II.  The  night  of  the  4th  this  storm  approached  Minnesota.  Daring  the  5th  snow 
accompanied  it  from  Nort.hern  Dakota  to  Northern  Michigan,  with  a  fall  of  6  inches  at 
Dnlnth.  The  rain-area  extended  south  to  Iowa  and  east  to  Lake  Erie,  with  occasional 
thunder-storms  in  Minnesota,  Iowa,  and  Michigan.  Lowest  barometer  (28.92)  at  Pem- 
bina; wind  velocities  at  Bismarck,  northwest,  69 ;  Saint  Paul,  sonthwest,  3H;  Et*can- 
aba,  south,  36;  Alpena,  southeast,  28;  Detroit,  west,  30.  The  6th,  as  it  passed  east- 
ward atrongh  was  produced  southward,  and  rainy  weather  reached  Tennessee,  Mid- 
dle States,  New  England,  and  eastern  British  Provinces,  with  thunder-storms  in  Mas- 
sachusetts. Maximum  velocities:  Dnlnth,  northwest,  36;  Grand  Haven,  northwest, 
36;  Erie,  west,  36 ;  Buffalo,  west,  60;  Rochester,  west,  36;  Morgan  town,  southwest, 
40;  Cape  Hatteras,  southwest,  36;  Sandy  Hook,  west,  45;  Wood's  Holl,  south  35. 
During  the  7th  thunder-storms  occurred  in  Maine,  aud  high  northwest  winds  or  gales 
alone  the  Middle  Atlantic  and  New  England  coasts ;  maximnm,  Cape  May,  50;  Sandy 
Hook,  48;  Newport,  36;  Mount  Washington,  a  hurricane;  off  Savannah,  a  heavy 
southwest  gale.  Signals  were  ordered  on  the  5th  nlong  the  lakes  and  New  Jersey 
coast;  the  7th,  on  the  New  England,  Virginia,  and  North  Carolina  coasts.  All  were 
verified  except  for  Maine.    Cautions  were  also  sent  the  Canadian  stations. 

No.  III.  On  the  7th  light  snow  occasionally  fell  from  Northern  Minnesota  to  North- 
em  Michigan,  and  light  rains  thence  to  Lake  Erie,  aoconipansed  by  brisk  winds,  reach- 
ing, sonthwest,  31,  at  Grand  Haven.  During  the  8th  light  rains,  turning  into  sleet  or 
snow,  were  reported  from  Michigan  to  Northern  New  England,  and  occaAioually  high 
winds.  Rochester,  west,  36 ;  Sandy  Hook,  southwest,  40 ;  Boston,  westj  25.  Not  any 
sienals  were  ordered. 

No.  IV.  Its  movement  conld  not  be  traced.  During  the  night  of  the  7th  a  thunder- 
storm occurred  at  Key  West.  A  steamer  thence  to  Galveston  encountered  a  hurricane 
in  longitude  87°  30',  and  on  the  8th  a  heavy  "  northwester.''  The  latter  date  heavy 
rains  fell  from  Northern  Florida  to  North  Carolina;  at  Newport,  Fla.,  8.2;  at  Saint 
Mark's,  5.47  inches.  On  the  9th  and  10  rainy  weather  continued  from  Florida  to  East- 
ern North  Carolina,  with  wind  northeast,  30  at  Cape  Hatteras  and  Kittyhawk,  and 
northeast,  38  at  Cape  Lookont.  Signals  displaced  on  the  8th  and  9th  from  Saint 
Mark's  to  Cape  Hatteras  were  reported  verified  from  latter  to  Charleston  only. 

No.  y.  During  the  night  of  the  8th  its  advance  was  indicated  by  rapidly  falling  ba- 
rometer in  Manitoba  and  Minnesota.  Its  progress  southeast  want  was  very  rapid  on  the 
9th,  and  accompanied  by  high  winds  and  gales  from  the  Missouri  Valley  to  the  lakes. 
Light  rains  occasionally  fell  from  Northern  Minnesota  to  Lake  Huron.  Maximum  ve- 
locities :  Pembina,  northwest,  40;  Marquette,  west,  38;  Grand  Haven,  southwest,  55; 
Port  Huron,  south,  32.  During  the  10th  its  course  was  northeastward,  with  a  baro- 
metric trough  extending  south  westward.  Light  rains,  partly  turning  into  snow,  fell 
from  Michigan  and  Lake  Ontario  to  the  Saint  Lawrence  Valley,  and  at  night  from 
Pennsylvania  to  Maine.  Maximum  velocities:  Buffalo,  Parry  Sound,  and  Erie,  west, 
32;  Oswego  County,  New  York,  tornado ;  Cape  May,  north,  37.  On  the  llth  it  disap- 
peared over  the  Gulf  of  Saint  Lawrence.  In  connection  with  bight  pressure  No.  Ill, 
nigh  winds  and  gales  were  produced  along  the  Middle  Atlantic  and  New  England 
coast:  Cape  Lookout,  northeast,  42;  Kittyhawk,  northeast,  40 ;  Sandy  Hook,  north- 
west, 40;  Thatcher's  Island,  northwest,  42;  Mount  Washington,  west,  hurricane. 
Cautionary  signals  were  ordered  on  the  9th  along  the  lakes,  I^w  England,  and  New 
Jersey  coasts,  and  the  llth  on  the  North  Carolina  coast,  besides  warnings  sent  the 
Canadian  stations,  all  of  which  were  justified  excepting  Dnlnth. 

No.  VI.  During  the  night  of  the  12th  it  developed  in  the  Lower  Missonri  Valley,  and 
advanced  northeastward  the  13th,  accompanied  by  occasional  thunder-storms  in  Kan- 
sas, Nebraska,  Missonri,  Illinois,  and  Michigan,  and  snow  in  Northern  Micbigiin  and 
Manitoba.  On  the  14th  it  became  more  extensive,  with  diminishing  pressure.  Threat- 
ening and  rainy  weather  prevailed  from  the  Southwest  northeastward  over  Tennessee 
and  the  Ohio  Valley  to  Michigan,  the  Saint  Lawrence  Valley,  and  Nova  Scotia,  and 
gradually  turning  into  snow  or  sleet  from  Michigan  eastward.  High  winds  were  also 
frequently  reported:  Escanaba,  northwest,  32;  Rochester,  west,  30;  also  thunder- 
storms from  North  Carolina  and  Maryland.  Early  during  the  morning  of  the  15th, 
snow  fell  as  far  southward  as  North  Carolina;  greatest  depth,  3.5  inches,  at  Fall  River, 
Mass.,  with  the  pressure  still  diminishing.  Maximum  velocities :  Cape  Hatteras,  north , 
38;  Cape  Henry,  northwest,  48;  Cape  May,  west,  48;  Sandy  Hook,  northwest,  45; 
Newport,  west,  SiS ;  Mount  Washington,  northwest,  hurricane.  The  lowest  barometrio 
reading  (28.87  inches)  was  reported  from  Chatham,  New  Brunswick,  on  the  morning  of 
the  16th.  During  the  day  the  following  velocities  were  recorded :  Buffalo,  west,  40 ; 
Rochester,  west,  36;  Eastport,  northwest,  29  ;  S  dney,  west,  32;  Father  Point,  west, 
49.  In  the  Gulf  of  Saint  Lawrence  very  severe  weather  was  experienced  during  the 
15th  and  16th  ;  at  Harbor  Grace,  Newfoundland,  barometer,  29.38,  with  high  westerlv 
winds.  Signals  were  displayed  on  the  14th  along  the  Lower  Lakes,  New  England, 
Middle  Atlantic,  and  North  Carolina  coasts,  and  the  15th,  from  Nova  Scotia  to  the 
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month  of  the  Saint  Lawrence,  all  of  which  were  jnstifled,  except  that  those  for  the 
Lower  Lakf«  were  lowered  too  soon. 

No.  VII.  From  the  data  collected  up  to  the  preseutf  this  harricane  can  only  be 
traced  from  the  ITth,  when  it  was  encountered  by  vessels  in  the  Carribean  Sea,  south 
of  Cuba,  and  in  the  vicinity  of  the  Cayman  Islands.  On  the  18th  it  struck  the  west- 
ern half  of  Cuba.  At  11.45  a.  m.,  of  the  19th,  the  barometer  reached  its  minimum, 
about  26.7  inches,  as  recorded  at  Belen  College  Observatory,  Havana,  and  the  wind, 
-which  had  varied  between  east,  northeast  and  north-northeast,  backed  to  north  and  fell 
to  a  calm.  Therefore  the  path  of  the  hurricane  was  directly  over  that  city,  and  ^lightly 
to  the  eastward  of  Key  West,  as  the  following  hourly  observations,  taken  at  latter, 
show : 
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At  7  p.  m.,  of  the  19th,  the  anemometer  registered  one  mile  in  thirteen  minutes ;  at 
8.4.5  p.  m.,  twenty-two  miles  for  fifteen  minutes,  or  at  the  rate  of  88  miles  per  hour. 
Over  the  southern  half  of  Florida  and  in  the  Florida  Straits  it  was  unuiually  severe 
on  the  19th  and  20th.  Very  heavy  rains  fell  thence  northward  along  the  South  Atlan- 
tic coast,  and  light  rains  from  Virginia  to  Southern  Now  England.  On  the20tb  in  lati- 
tude 29^  5(y  north,  longitude  79^  46'  west,  the  wind  backed  from  east  to  northwest ;  off 
Cape  Canaveral,  Fla.,  shifted  from  east  to  northwest,  barometer  28.82 ;  32^  32'  north, 
73^  30'  west,  veered  from  eastsontheast  to  west ;  37^  north,  69^  west,  backed  from 
south-Bontheast  to  north  northeast;  2lBt,  30^=^  north,  71^  30'  west,  veered  from  soutb- 
Bontbwest  to  northwest;  30^  37'  north,  75^  30'  west,  shifted  from  east  to  west,  with 
sea  rolling  mountains  high;  3u^50'  north,  65^  west,  veered  from  south  to  west-north- 
west. At  Bermuda  a  southeast  gale  commenced  on  the  20th,  veered  to  south  on  21st, 
to  southwest  by  morning  of  22d,  with  barometer  29.35  iuches  and  heavy  rain ;  morn- 
ing of  23il,  barometer  29.30,  wind  began  to  moderate,  veered  to  west  by  noon,  and  the 
rai«j  ceased.  Off  Bermuda  a  heavy  sonthwest  gale,  veering  to  northwest,  was  expe- 
rienced on  the  23d.  Cautionary  signals  were  ordered  to  be  displayed  on  the  19th  along 
the  Gulf  and  South  Atlantic  coasts,  and  on  the  20th  along  tne  Middle  Atlantic  and 
Southern  New  England  coasts,  and  the  stations  notified  of  the  presence  of  the  hurri- 
cane. Those  along  the  South  Atlantic  coast  alone  were  Justified,  but  the  warnings 
served  to  prevent  vessels  from  running  out  of  port  and  into  the  hurricane. 

No.  VIIL  This  storm  can  be  traced  to  the  Pacific  coast.  In  Washington  Territory  and 
Oregon  frequent  rains  fell  from  the  15th  to  the  22d,  with  thnnder-storms  on  17th,  18th, 
and  19th  in  latter.  At  Portland,  minimum  barometer,  29.58, 11  p.  m.,  17th  ;  at  Camp 
McDermitt,  Nev.,  snow  on  the  19th;  Virginia  City,  Mont.,  snow  18th  to  20th;  Salt 
Lake  City,  soow  20th  ;  Mount  Carmel,  Utah,  thunder-storms,  17th  and  18th  ;  in  Wy- 
oming Territory,  snow  18th  to  20th ;  Pike's  Peak,  gales  with  snow  20th  and  21st.  From 
17th  to  19th  there  was  a  slow  but  steady  decline  in  the  barometer  from  the  Mississippi 
Valley  to  the  Rocky  Mountains,  with  occasional  thnnder-storms  from  Texas,  Louisiana, 
and  Mississippi  to  Kansas  and  Illinois.  During  the  20th  it  could  be  definitely  traced. 
Uigh  wiudf),  threatening  and  rainy  weather  prevailed  from  Missouri  and  Ohio  Valleys 
to  the  lakes,  with  thunder-storms  from  Wisconsin,  Iowa,  and  Missouri  to  Michigan  and 
Ohio ;  at  Dodge  City,  west,  34 ;  Dnluth,  northeast,  28 ;  Keokuk,  southwest,  40 ;  Grand 
Haven,  sonthwest,  34 ;  Port  Huron,  southeast,  S2;  Toledo,  southwest,  32 ;  Erie,  south- 
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east,  28.  On  tbe  21  ^t  it  disappeared  over  Lake  Superior,  and  occasional  thander-storms 
occurred  from  Texas  and  Louisiana  to  Illinois  and  Indiana.  A  secondary  depression 
was  left  in  tbe  Southwest  and  passed  into  tbe  Gulf,  in  rearof  wbich  asevere  **  norrbeH* 
was  felt  on  tbe  Texas  coast;  at  Indianola  norib,  44;  Galveeton,  nortb,  48,  night  of 
21st.  Signals  were  displayed  at  Dnhitb  tbe  19tb  and  tbe  otber  lake  stations,  except- 
ing along  Ontario,  tbe  '<iOtli.  All  were  justified  except  for  Escanaba,  Marquette,  and 
Alpena. 

No.  IX.  From  tbe  2i^tb  to  tbe  30 tb  rainy  weather  prevailed  in  WasbinKton  Territory 
and  Oregon,  and  tbe  barometer  reached  its  minimum,  29.42,  at  PortlaRo,  morning  of 
28tb ;  snow  fell  in  Nevada  27 tb  to  30tb  ;  rain  turning  into  snow  in  Montana  28th  to 
3l8t;  Utah,  28th  to  30th,  and  New  Mexico,  31st;  occasional  snow  in  Wyoming,  29th. 
During  the  27th  there  were  indications  of  a  storm  advancing  southeastward  from  Da- 
kota; thunder-storms  occurred  from  Kentucky  and  Ohio  to  Michigan,  Wi^oonsin,  and 
Indiana,  with  snow  in  Northern  Michigan,  and  velocity  northeast  28  at  Dnlntb.  On 
tbe  28tb  a  barometric  trough  extended  from  the  Missouri  Valley  toward  tbe  Ohio  Val- 
ley and  Middle  States,  in  which  tbnnder-storms  were  produced  from  Iowa  to  Miobi- 
gan,  Pennsylvania,  and  Ohio  Valley,  with  rain  and  snow  from  Connecticut  and  New 
York  to  Michigan.  High  winds :  Duluth,  east,  28  ;  Cape  Lookout,  southwest,  30.  The 
29tb  thunder-storms  occurred  from  Kentucky  and  Ohio  to  Iowa.  On  the  30t.h  it  broke 
up  into  several  minor  depressions,  with  increasing  pressure  throughout  tbe  Northwest 
and  Upper  Lake  region,  and  continued  thunder-storms  from  Iowa  to  Michigan  and 
Indiana.  During  the  31st  light  rains  fell  in  Nova  Scotia,  New  Brunswick,  and  tbe  Saint 
Lawrence  Valley ;  thunder-storms  in  Texas,  New  York,  and  from  Kansas  to  Wisconsin, 
Michigan,  and  Ohio.  Cautionary  signals  were  ordered  for  Dalnth  tbe  29tb,  bub  not 
Justified. 

LwmI  stortM. — 2d,  at  Stanwix,  Ariz.,  southwest  sand-storm;  3d  and  4th,  cyclone 
passed  over  Central  America,  with  great  destruction  of  property  and  loss  of  life, 
especially  at  Anagua  and  Blewfields,  about  latitude  12^  north ;  steamer  Costa  Rica 
experienced  same  near  P.iint  Arenas,  on  the  Pacific  side,  about  10^  north ;  12Cb, 
off  Watch  Hill,  R.  I.,  schooner  capsized  by  whirlwind ;  Fort  Yuma,  Cal.,  and  Stanwix, 
Ariz.,  south  to  southwest  sand-storm  ;  19th,  severe  wind  and  rain  storm  over  Boonville, 
Mo. ;  20tb,  Fort  Yuma,  Cal.,  north,  sand-storm  ;  Stanwix,  Ariz.,  north  and  northwest 
gale;  28th,  Orleans,  Ind.,  unusually  heavy  and  destructive  rain-storm;  31st,  sand- 
storms at  Maricopa  Wells,  Ariz.,  Fort  Yuma  (north,)  and  Valleoitas  (northeast,)  Cal. ;  at 
Stanwix,  Arz.,  high  north  and  northwest  winds.  A  cyclone  passed  over  the  districts  of 
Soonderbonds  and  Baokergunje,  and  tbe  months  of  tbe  Ganges  and  Bramapootra  Riv- 
ers, east  of  Calcutta,  British  India,  night  of  tbe  31st,  with  an  immense  tidal  wave. 
Late  accounts  say  120,000  persons  perished. 

Veaaeh  experiencing  atamu,—  On  the  2d,  latitude  47°  20'  north,  longitude  41^  30'  west, 
heavy  west-southwest  to  west-northwest  galee;  3d,  4SP  north,  33°  west,  heavy  north- 
west and  southwest  gales;  2d  to  23d,  40°  20'  north,  41°  30'  west  to  banks  of  New- 
foundland, continuous  and  terrific  west-southwest  to  west-northwest  gales;  4tb,  45° 
north,  29°  west,  heavy  gales;  5tb,  50°  north,  32°  west,  heavy  gale ;  7th,  (!)  47°  north, 
5°  west,  violent  hurricane ;  10th,  51°  53'  north,  21°  lO'  west,  heavy  gale ;  51°  11'  north, 
47°  west,  btavy  gales;  15tb,  45°  north,  33°  west,  heavy  west  gale:  41°  15'  north,  65° 
west,  violent  west  gale ;  off  Cape  Hattoras  heavy  gale ;  16th,  49°  42'  north.  26°  04'  west, 
heavy  north-northwest  gale;  17 tb,  between  Capes  Cod  and  Elizabeth,  neavy  north- 
west gale ;  off  Spanish  Town,  near  San  Francisco,  heavy  gale ;  2Uth,  57°  north,  30°  west, 
south  to  west  gale ;  24th,  49°  56'  north,  10°  54'  west,  heavy  southeast  to  northwest 
gale ;  53°  north,  55°  west,  heavy  north  gale ;  29th,  19°  north,  62°  30'  west,  heavy  gale. 

TEMPBRATURR  OF  THE  AIR. 

The  isothermal  curves  and  figures  upon  Chart  No.  II  illustrate  the  general  distribu- 
tion of  the  temperature  of  tbe  air  for  tbe  present  month.  A  reference  to  the  table  in 
the  lower  left-band  comer  of  tbe  same  chart  will  show  that  tbe  average  is  above  that 
for  years  on  tbe  Pacific  coast;  it  is  below  in  tbe  other  districte,  especially  in  tbe  South 
Atlantic  and  Middle  Atlantic  States,  Minnesota,  Saint  Lawrence  Valley,  and  Lake 
region. 

Minimum  and  maximum  temperatureSf  respectively,  are  given  for  the  following  stations, 
viz :  Albany,  23°, 70° ;  Alpena,  25°, 65°;  Atlantic  City,  30°, 74° ;  Auguste,  :^°,  86° ;  Bos- 
ton, 26°,  70°;  Bismarck,  14°.  74°;  Breckenridge,  8°,  66°;  Buffalo,  24°,  73° ;  Cairo,  32°, 
83°;  Cape  Hatteras,  42°,  76° ;  Cape  May,  34°,  73°;  Cheyenne,  23°,  75°;  Chicago,  28°, 
73° ;  Cincinnati,  29°,  74° ;  Cleveland,  26°.  75° ;  Corsicana,  36°,  92° :  Davenport,  25°,  75°  ; 
Denver,  24°,  85° ;  Detroit,  24°,  72° ;  Dodge  City,  24°,  85° ;  Duluth,  23°,  67° ;  Eastport, 
28°,  60°;  Fort  Gibson,  32°,  82°;  Indianapolis,  26°,  75°;  Indianola,  50°,  85°;  Jackson- 
ville,  43°,  85° ;  Key  West,  68°,  91° ;  Leavenworth,  29°,  80° ;  Lynchburg,  32°,  80° ;  Ma- 
lone,  21°,  74°;  Marquette,  28°, 73°;  Mobile,  43°,  82°;  Mount  Washington,  5°,  48°; 
Nashville,  29°,  86° ;  New  London,  30°,  67° ;  New  Orieans,  50°,  84° ;  New  York,  31°,  73°  ; 
North  Platte,  22°,  81°;  Omaha,  23°,  75°;  Oswego,  29°,  70°;  Pembina,  6°,  76°;  Pitts- 
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bnrgb, 280,800;  Pike's  Peak,  — 2o,410;  Philadelphia,  31°, 75°;  Portland,  Oreg.,  42°, 
79" ;  Salt  Lake  City,  30°,  83° ;  San  Diego,  48°,  80-5 ;  San  Francisco,  52°,  72^ ;  Santa  F6, 
27'\780;  Shreveport,  38^\8f>0;  Vicksburg,  35o,  86° ;  Virginia  City,  20o,71O;  Washing- 
ton, 300,78°;  Wilmington,  320,800;  Wood's  HoU,  32©,  680 ;  Yankton,  16o,770. 

Banges  of  Umperature,-— At  Key  West,  23o  :  San  Diego,  32o ;  San  Francisco,  20o ;  Port- 
land, Oreg.,  370 ;  Gnlf  States,  34o  to  56o ;  Sonth  Atlantic  States,  340  to  50o ;  Middle 
Atlantic  States,  39o  to  48°  ;  New  England,  32o  to  50o ;  Lower  Lake  region,  41o  to  49o ; 
Upper  Lake  region,  35o  to  48o  ;  Ohio  Valley  and  Tennessee,  45o  to  56o ;  Upper  Missis- 
sippi and  Lower  Missonri  Valleys,  47o  to  52o ;  Valley  of  the  Red  River  of  the  North, 
580  to  70O ;  Dakota  and  western  portions  of  Nebraska  and  Kansas,  59o  to  61° ;  Pike's 
Peak  and  Monnt  Washington,  43o ;  Denver,  6I0 ;  Virginia  City  and  Santa  F^,  51o ; 
Cheyenne,  52o  ;  Salt  Lake  City,  53o. 

First  fro8i8  of  the  season, — Alabama,  Monnt  Vernon  and  Green  Springe,  2d.  California, 
San  Jos^,  I3th  ;  Camp  Independence,  22d  and  23d.  Connecticut,  Sonthington,  2d.  Colo- 
rado, Sonth  Pueblo,  (just  enough  to  kill  vines),  and  Denver,  1st.  Illinois,  Anna  and 
Cairo,  7th.  Districtof  Columbia, Washington,  8th.  Indiana,  Spiceland,  1st.  Louisiana, 
Lake  Charles,  2d  (nnnsnally  early).  Kentucky,  Louisville,  7th.  Maryland,  Fallston, 
Hth.  Massachusetts,  Williamstown,  2d ;  Somerset,  3d  ;  Wefetborough  (also  freeze),  3d ; 
Worcester  and  Andover,  8th.  Mississippi,  Brookhaven  and  Fayette,  2d.  New  Hanip-' 
shire,  Shelbnrne,,  2d ;  Auburn,  8th.  New  Jersey,  Freehold  and  Linden,  8th.  New  YorK, 
Brookhaven,  3d ;  Hudson,  7th ;  Rodman,  8th ;  Hector,  9th ;  New  York  City,  15th.  North 
Carolina,  Smithville,  2d  ;  Attaway  Hill,  4th.  Ohio,  Cincinnati  (Monnt  Anbum),  7th. 
Pennsylvania,  Chaniliersburg,  8th.  Texas,  Gilmer,,  1st;  Melissa  (heavy),  2d.  Ver- 
mont, Norwich.  3d;  Westminster,  8th.  Virginia,  Prospect  Hill,  12th.  West  Virginia, 
Morgan  town,  7th. 

First  heavy  or  killing  frosts,  freeze  or  ice. — Alabama,  Green  Spring,  ice,  16th.  Mississippi, 
Jackson,  2d.  Arkansas,  Monticello,  cotton  injured,  2d.  Connfctiout,  Colebrook,  8th. 
District  of  Columbia,  Washington,  12th.  Delaware,  Milford,  12th.  Georgia, Gainesville, 
1st ;  Atlanta,  ice,  2d  and  3d.  Illinois,  Riley  (potato  and  tomato  vines  killed),  5th ;  Anna, 
12th;  Carbondale,  ice,  16th.  Indiana,  Lacouia,  7th ;  Wabash,  ice,  8th ;  Saint  Meinrad, 
ice,  16th.  Iowa,  Rockford,  ice,  let ;  Davenport  and  Keokuk,  ice,  7th  ;  Council  Bluffs, 
ice,  11th.  Maine,  Cornish,  3d :  West  Waterville,  10th.  Massachusetts,  Worcester,  12th. 
Kentucky,  Louisville,  ice,  15th.  Kansas,  Dodge  City,  ice,  1st.  Michigan,  Litchfield, 
5th;  Detroit,  9th;  Port  Huron,  ice,  15th.  New  Hampshire,  Auburn,  ice,  9r.b.  New 
Jersey,  Freehold  and  Lindon,  ice,  i)th.  New  York,  Palermo,  ice,  12th.  North  Carolina, 
Lenoir,  2d ;  Attaway  Hill  and  Asheville,  16th.  Ohio,  Bellefon  taine,  4th ;  Kenton,  8th ; 
Urbana  and  Cincinnati  (Mount  Auburn),  ice,  9th ;  Cincinnati,  15th.  Pennsylvania, 
Chambersburg,  9ih  ;  Tioga,  12th  ;  Philadelphia  and  Erie,  ice,  15th.  Tennessee,  Rock- 
wood,  16th.  Texos,  Gilmer,  16th ;  Melissa,  ice,  17th;  Clarksville,  cotton-crop  injured 
by  frosts.  Virginia,  Lynchburg,  Accotink  and  Comorn,  12th ;  Prospect  Hill  and  Hamp- 
ton (the  earliest  since  1868),  I6th.  West  Virginia,  Morgantown,  ice,  12th.  Utah, 
Kanab,  20th  (killing  vines,  &c.). 

PRECIPITATION. 

Upon  Chart  No.  Ill  is  represented  the  amount  of  rain-fall  and  melted  snow.  The 
figures  15.87,  accidentally  printed  in  Southeastern  Florida,  belong  to  Daytona,  Volusia 
Connty,  latitude  29^  13',  longitude  8P  01'.  The  excess  in  the  Sonth  Atlantic  and 
Eastern  Gulf  States  is  due  to  storm  No.  IV,  and  the  hurricane  No.  VII ;  that  on  the 
Pacific,  to  the  rainy  weather  along  the  coast  of  Northern  California,  Oregon,  and 
Washington  Territory,  from  15th  to  22d,  and  28th  to  31st.  In  Western  Texas  the  rain- 
fall was  1.01  inches  at  Fort  Stockton,  and  1.27  at  Fort  Duncan ;  in  Northern  Texas, 
1.50  at  Fort  Griffin. 

Stations  at  which  110^  any  rain  fell  during  the  month :  Fort  Lyon,  Colo. ;  Jackson, 
Miss. ;  Sydney  Barracks,  Nebr. ;  Fort  Concho,  Tex. ;  Camp  Brown,  Fort  Fetterman,  and 
Chfiyenne,  Wyo. ;  Monnt  Solon,  Va. ;  Yuma  and  Stanwix,  Ariz. 

First  rain-fall  of  the  season, — California,  Benioia  Barracks,  16tb ;  El  Monte,  17th ; 
Vallecitas,  28th. 

Heavy  rain-falls, — Mayport,  Fla.,  4.4  inches  7th,  8.2  inches  8tb,  and  3.0  inches  9tb ; 
Quitman,  Ga.,  11  a.  m.  7th  to  5  a.  m.  11th,  14.25  inches ;  Daytona,  Fla.,  1  p.  m.  6th,  to 
9th,  7.18  inches,  and  18th,  19th,  and  20th,  8/20  inches. 

F^rst  snotc  of  season. — Massachusetts,  Billerica,  15th.  Michigan,  Fort  Wayne,  7th. 
New  York,  Albany,  11th;  West  Point  and  Brook  Haven,  15th ;  North  Argyle,  17th. 
Rhode  Island,  Newport,  15th.  Maine,  West  Waterville,  llth.  New  Hampshire,  Shel- 
bumu,  llth.  Ohio,  Hudson,  7th.  Pennsylvania,  Philadelphia,  15th ;  Tioga,  28th.  Vir- 
ginia, Norfolk  and  Richmond,  15th ;  Vermont,  Woodstock  and  Lunenburgh,  8th;  West- 
minster, 16th.  District  of  Columbia,  Washington,  15th, 

Total  snow-fall. — Pennsylvania,  Newcastle,  1  inch.  New  York,  Cazenovia,  6  inches; 
White  Plains,  3  inches.  Michigan,  Northport,  2.7  inches.  Colorado,  Summit,  2.3  inches. 

Cloudy  days. — The  number  on  which  the  cloudiness  has  averaged  eight-tenths  or 
more,  as  reported  by  the  voluiiteer  observers,  ranges  in  New  England  fiom  5  to  13  ; 
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Middle  States,  4  to  17 ;  South  Atlantio  States,  3  to  14 ;  Gulf  States,  0  to  15 ;  Ohio  Val- 
ley, Tennessee,  and  Arkansas,  4  to  1(5 ;  Lake  region,  6  to  21 ;  Northwest,  3  to  17. 

Bainy  days.^The  Dumber  on  which  a  greater  or  less  qaantity  of  rain  or  snow  fell 
averages  as  follows  in  the  various  districts:  Atlantic  States,  10 ;  Gulf  States,  4  ;  Ten- 
nessee, 9 ;  Ohio  Valley,  12 ;  Lower  Lake  region,  19 ;  Upper  Lake  region,  14  ;  Upper  Mis- 
sissippi Valley,  8;  Missouri  Valley,  plains  of  Nebraska,  Kansas,  and  Indian  Territory 
and  California  noast,  7;  Oregon,  15;  Rooky  Mountain  statious  varies  from  3  to  13. 

Drought — ^Maine,  water  in  Sebago  very  low,  3l8t.  Massachusetts,  water  in  Watuppa 
Lake  58f  inches  below  high-water  mark,  probably  lowest  since  18>7.  Mississippi, 
Brookbaven,  droughts  very  severe.  New  Hampshire,  at  Shelbnrne  and  Dumbarton, 
wells,  sprinti^s,  and  streams  low,  3lst.  New  York,  Cooperstown,  streams  and  springs 
low,  31  Ht;  Wappinger's  Falls,  water  in  lake  very  low,  factory  only  able  to  run  half- 
time.  Vermont,  Woodstock,  drought  severe;  West  Charlotte,  Lake  Champlain,  very 
low,  3l8t.  West  Virginia,  Salem,  very  dry,  streams  low,  31st.  Texas,  Corsicana,  con- 
tinned  droughts  (and  grasshoppers)  have  destroyed  the  stock -ranges,  and  in  some  parrs 
of  country  people  are  hauling  water  10  or  12  miles;  no  wheat  planted,  ground  too  hard 
to  plow.    Utah,  Kanab,  water  low  in  creeks,  2d. 

RELATIVE  HUMIDITY. 

The  average  relative  humidity  ranges,  for  the  Atlantic-coast  stations,  from  67  to  74 
per  cent.;  interior  of  the  Middle  and  New  England  States,  64  to  74 ;  South  Atlantic 
States,  68  to  75 ;  Gulf  coast,  69  to  77 ;  interior  of  Gulf  States,  Tennessee,  and  the  Ohio 
Valley,  55  to  66;  Lower  Lake  region,  65  to  70;  Upper  Lake  region,  59  to  77;  Upper 
Mississippi  Valley,  51  to  65 ;  Missouri  Valley,  51  to  63;  Minnesota,  65  to  72;  plains  of 
Kansas  and  Nebraska,  54 ;  Rocky  Mountain  stations,  32  to  71 ;  Pacific  coast,  &i  to  81. 
Moist  ataiiona:  Mount  Washington  averages  91  per  cent;  Portland,  Greg.,  81;  San 
Francisco,  7H;  Saint  Mark's  and  Alpena,  77  ;  Charleston  and  ludianola,  75 ;  Cape  Hat- 
teras,  Smithville,  and  Albany,  74;  Escanaba  and  Wilmington,  73.  Drjf  stations:  Den- 
ver averages  32  per  cent.;  Cheyenne,  39;  Salt  Lake  City,  47 ;  Virginia  City,  48;  Santa 
F6,  49;  Saint  Louis,  51;  Bismarck,  53. 

WINDS. 

Prevailing  teinds, — The  points  of  the  compass  from  which  the  winds  have  blown  most 
frequently  are  indicated  by  the  arrows,  flying  with  the  wind,  upon  Chart  No.  II.  On 
Moont  Washington  they  have  been  from  the  northwest ;  Yuma,  south  ;  Camp  Lowell, 
Maricopa,  and  Stan wix,  Ariz.,  west ;  Campo  (west  of  Yuma),  west;  Bourne  (north- 
west of  San  Antonio),  Tex.,  south ;  Smithville,  N.  C,  southwest. 

Maximum  velocities, — On  the  summit  of  Pike's  Peak,  northwest, 72, 23d ;  Mount  Wash- 
ington, northwest,  96,  15th ;  Santa  F^,  west,  '.M,  19th. 

Total  movements, — The  largest  total  movements  of  the  wind,  independent  of  direction, 
have  been  recorded  at  the  following  stations,  viz :  Pike's  Peak,  13,703  miles;  Cape 
May,  1^394 ;  Cape  lookout,  12.084 ;  Sandy  Hook,  11,697  ;  Grand  Haven,  10,9^ ;  Erie, 
10,056;  Pembina,  9,298;  Key  West,  9,736;  Cape  Hatteras,  9,405 ;  Barn egat,  9,06*2.  No 
continuous  record  has  been  obtained  for  Mount  Washington.  The  following  statious 
report  the  smallest  movements:  Lynchburg, 2,385  miles;  Portland, Oreg., 2,5^)5  ;  Au- 
gusta, 2,755;  Nashville,  3,0-^3;  Vicksburg,  3,140;  Shraveport,  3,334;  Salt  Lake  City, 
3,418;  Memphis.  3,489 ;  Virginia  City,  3,493 ;  Springfleld,  3,524. 

VSRIFICATIOMS. 

Prohabililies, — ^As  worked  up  three  times  daily  and  issued  to  the  public,  they  have 
been  carefully  compared  with  the  actual  conditions  during  the  succeeding  twenty-four 
hours,  and  the  following  result  obtained,  viz :  the  percentage  verified,  averages  90.1  for 
New  England:  90.1,  Middle  States ;  92  5,  S  mth  Atlantic  States ;  88.6,  East  Gulf  States ; 
87.1, West  Gulf  States;  91.9, Ohio  Valley  and  Tennessee;  88.5, Lower  Lake  region  ; 
91.9,  Upper  Lake  region ;  91.7,  U(Jper  Mississippi  Valley ;  91  2,  Lower  Missouri  Valley. 
The  average  is  92.8  per  cent,  for  the  weather ;  90.1,  wind  direction ;  91.1,  temperature ; 
87.7,  barometric  changes.  For  the  whole  couutry,  the  average  verilied  is  90.4  per  cent. 
There  were  4  omissions  to  predict  out  of  3,720,  or  0.1  per  cent. 

Cautionary  signals. — ^They  were  ordered  to  be  displayed  at  167  stations  along  the  Lakes 
and  Atlantic  and  Gulf  coasts.  Of  these,  120  were  justified  ;  3  lowered  too  soon  ;  1  dis- 
played late.  Out  of  47  not  justified,  20  were  ordered  during  the  advance  of  the  hurri- 
cane. No.  VII,  viz :  5  alon^  the  Gulf  coast  before  it  was  certain  what  course  it  would 
pursue,  and  15  from  Virginia  to  Maine,  to  prevent  vessels  from  running  into  it.  There 
were  55  cases  reported,  generally  from  scattered  stations,  in  which  the  wind-velocity 
reached  25  miles  and  over,  per  hour,  without  the  display  of  signals.  To  the  Canadian 
stations  52  warnings  have  been  sent,  but  with  what  result  is  not  known. 
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NAVIGATION. 


Height  of  rivers. — Upon  Chart  No.  Ill  is  a  table  {giving  the  highest  and  lowest  water- 
marks, with  the  dates  apon  which  they  occurred.  The  highest  water  at  Na^ville  on 
the  25th  was  3  feet  11  inches,  the  figures  in  the  table  being  in  error.  At  Pittsburgh, 
navigation  in  general  suspended  on  account  of  low  water,  21st :  31st,  a  few  boats  left, 
but  the  slight  rise  was  not  sufficient  for  a  resumption  of  navigation. 


TEMPERATURE  OF  WATER. 

As  heretofore,  the  maximnm  and  minimum  temperatures  alone,  with  the  average 
depth  of  the  water,  are  given  in  the  table  on  Chart  No.  II. 

ATMOSPHERIC  ELECTRICITY. 

Thufider-eiorma. — The  dates,  states,  accompanied  by  bail,  and  number  of  stations, 
when  more  than  one,  in  each,  are  as  follows:  First,  Alabama,  California,  Illinois, 
Nevada,  New  York  ;  4th,  New  York,  Teunessee,  Texas ;  5th,  Iowa,  2,  Michigan,  Minne- 
sota, Texas;  6tb,  Massachusetts;  7th,  Florida,  Mai ua;  8th,  Arizona;  9th,  Michigan, 
2;  10th,  Colorado,  New  Mexico;  11th,  Arizona,  Idaho,  Montana  Territory,  Nevada, 
Utah ;  12th,  Arizona,  Utah,  2 ;  13th,  Illinois,  Kansas,  2,  Michigan,  Missouri,  Nebraska, 
3 ;  14th,  Maryland,  2,  Pennsylvania,  Texas ;  15th,  New  Jersey,  2,  Utah ;  17th,  Oregon, 
Utah ;  18th,  Indiau  Territory,  Louisiana,  2,  Mississippi,  Oregon,  Texas,  Utah ;  19th, 
Arkansas,  Illinois,  2,  Indian  Territory,  hail,  Kansas,  5,  Or«>gon  ;  20th,  Indiana,  Iowa, 
2,  Michigan,  Mississippi,  2.  Missouri,  Ohio,  Wisconsin,  2 ;  21st,  Arkansas,  Indiana,  Ken- 
tucky, Louisiana,  Oregon,  Tennessee,  2,  Texas;  22d,  Alabama,  Ohio,  2,  Pennsylvania, 
2,  Tennessee,  2 ;  24th,  Tennessee;  25th,  Maine;  26th,  Wisconsin;  27th,  Indiana,  Kan- 
sas, Kentucky,  Michigan,  hail,  6,  Ohio,  3,  Texas,  Wisconsin  ;  28th,  California,  Illinois, 
bail,  4,  Indiana,  7,  Iowa,  Michigan,  hail,  4,  Ohio,  10,  Pennsylvania,  2 ;  29th,  Illinois,  4, 
Indiana,  5,  Iowa,  2,  Kentucky,  2,  Ohio ;  30th,  Illinois,  2,  Indiana,  Kansas,  Michigan  ; 
31st,  Illinois,  6,  Indiana,  hail,  2,  Iowa.  3,  Kansas,  hail,  8,  Michigan,  hail,  4,  Missouri,  New 
York,  2,  Ohio,  2,  Texas,  Wisconsin,  2. 

Auroras. — Fifth,  Lunenburgh,  Vt. ;  6th,  Vevay,  Ind.,  Strafford,  Vt. ;  8th,  Spiceland, 
Ind. ;  9tb,  8aint  Paul,  Minn. ;  lOtb,  Monticello,  Iowa,  Woodstock,  Vt.,  Buffalo  and  Ma- 
lone,  N.  Y.,  Bismarck  and  Penibina,  Dak.,  Duluth  and  Saint  Paul,  Minn.,  Port  Huron, 
Mich.;  llth,  Aftou,  Iowa,  Toledo,  Ohio;  12th,  Auburn,  N.  H^ ;  13tb,Rockford,Iowa; 
IHth,  Malone,  N.  Y. ;  17th,  Fort  Brady,  Mich.,  Buffalo,  N.  Y. ;  18th,  Nora  Springs,  Iowa. 
Yallecitas,  Cal ;  19th,  Luuenburgh,  Vt. ;  20th,  Malone,  N.  Y.;  25th,  Rocky  Run,  Wis.; 
26tb,  New  York  City. 

OPTICAL  PHENOMENA. 

Solar hdlos. — First,  Kansas;  2d, Tennessee ;  3d, Ohio,  Tennessee;  4th, Kansas, Ohio, 
Wisoimsin,  Illinois,  Colorado,  Rhode  Island  ;  5th,  Illinois,  Maine,  Ohio,  South  Carolina, 
Michigan,  New  Hampshire;  6th,  Tennessee,  South  Carolina,  Wyoming  Territory, 
Colorado,  North  Carolina;  7tb, Georgia,  North  Carolina,  Tennessee;  8th,  Maryland, 
Tennessee,  New  Jersey  ;  9th,  Illinois,  New  York^Virginia,  New  Jersey,  Tennessee ;  10th, 
Colorado,  Delaware,  Massachusetts,  New  York,  Virginia,  New  Jersey,  North  Carolina, 
Rhode  Island,  New  Hampshire;  llth  and  12th,  New  York ;  13th,  Iowa,  Kansas,  Michi- 
gan, New  Hampshire,  Minnesota,  New  York;  14th,  Louisiana,  Mississippi ;  16th,  Wyo- 
ming, Colorado,  New  York,  California ;  17th, Georgia, Iowa ;  19th. Ohio;  20th. Maine, 
Maasachnsetts,  New  Hampshire,  Rhode  Island;  21st,  Michigan, Rhode  Island;  23d, 
California;  25th, Nebraska, Wisconsin,  Minnesota;  26th,  Tennessee, California;  27th, 
Illinois,  Iowa,  North  Carolina,  Tennessee,  Wisconsin,  Colorado;  28th,  Illinois, New 
York,  Ohio,  Teunessee ;  29th,  Tennessee,  New  York ;  30th,  Illinois,  New  Hampshire, 
Tennessee,  New  York ;  31st,  Tennessee. 

Lunar  hahs. — First,  Iowa,  New  York, Ohio,  Wisconsin,  Connecticut,  North  Carolina; 
2d,  Illinois,  Iowa,  New  York,  North  Carolina,  Tennessee,  Alabama,  Connecticut,  Penn- 
sylvania, Missouri,  Oregon  ;  3d,  Iowa,  Dakota,  Florida,  Pennsylvania,  Alabama,  Con- 
necticut, North  Carolina,  Ohio ;  4th,  Colorado,  Iowa,  Nebraska,  Ohio,  North  Carolina, 
District  of  Columbia, California;  5ih, Maine, Mississippi,  New  Hampshire, New  York, 
Ohio.  Tennessee,  Alabama,  District  of  Columbia;  6tb,  Georgia,  North  Carolina,  South 
Carolina,  Tennessee,  Maine,  Alabama,  New  Mexico;  7th,  Georgia,  North  Carolina,  Ten- 
nessee, Virginia ;  8th,  Illinois,  North  Carolina, New  Jersey  ;  9th,  New  Jersey,  Virginia ; 
lOtb,  Georgia,  Kentucky,  New  York,  West  Virginia,  District  of  Columbia  ;  12th,  Illi- 
nois ;  16th  and  17th,  Illinois;  18th,  Kentucky ;  21st,  Kentucky,  Tennessee ;  24th,  Ken- 
tucky, Nebraska,  Maine.  Missouri,  North  Carolina,  New  Jersey  ;  25tb,  Illinois,  Missouri, 
North  Carolina ;  26th,  Iowa,  New  Hampshire,  Wisconsin,  Minnesota,  North  Carolina ; 
27th,  Illinois,  Iowa,  Massachusetts,  Michigan,  New  Hampshire,  New  York,  Ohio,  Penn- 
sylvania, Tennessee,  Wisconsin,  Dakota,  Maine,  Indiana,  Connecticut,  New  Mexico, 
Louisiana,  North  Carolina ;  28th,  Illinois,  Indiana,  Massachusetts,  Ohio,  Tennessee, 
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Dakota,  Maine,  Kentucky,  Alabama,  North  Carolina ;  29tb,  Iowa,  New  York,  Ohio, 
Tennessee,  Georgia,  Kansas,  Maine,  Indian  Territory,  Alabama,  Missouri,  North  Caro- 
lina; 30tb,  Colorado,  Illinois,  Tennessee,  Indian  Territory,  Alabama,  C<«nnecticnt, 
Missonri^  North  Carolina,  Rhode  Island;  3l8t,  Illinois,  Michif^an,  Nebraska,  New  Jersey, 
Ohio,  Tennessee,  Indian  Territory,  Indiana,  Alabama,  Louisiana,  North  Carolina,  Mis- 
sissippi. 

Mirage. — Fort  Yuma,  Cal,,  6th ;  Golden,  Colo.,  25th ;  Great  Bend,  Kans.,  Ist,  6th,  15tb, 
23d,  24th,  and  25tli ;  Sedgwick,  Kans.,  23d ;  JBreokenridge,  13th,  I5th,  and  16th  ;  New 
London,  I3th  and  19th. 

MISCELLANEOUS  PHENOMENA. 

Zoological, — Wildgee$e  were  observed  flying  southwest  at  Cincinnati,  on  the  31st; 
Charleston,  south,  14;  Corsicana,  sooth,  12th  and  13th;  Breokenridge,  south,  7th; 
Dnbnqne,  south,  11th  and  13th  ;  Fort  Gibson,  south,  lOtb,  14th  and  30th  ;  Morgantown, 
south,  27th;  Shreveport,  south,  13th ;  Sandy  Hook,  south,  14th ;  Washington,  south,  4th 
and  10th,  east  14th ;  Fort  Randall,  Dakota,  south  3d  and  21st;  Lower  Brul^  agencv, 
Dakota,  sonth»  19th  and  25th ;  Fort  Hartsuff,  Nebr.,  sontb,  27th  ;  Carbondale,  111.,  south- 
west, 4th  ;  Laconia,  Ind.,  south,  12th;  Saint  Meinrad,  Ind.,  south,  14th;  Wabash,  Ind., 
aoath,  25th ;  Afton,  Iowa,  south,  3d  and  12th  ;  Monticello,  Iowa,  sontb,  11th  ;  Le  Roy, 
Kans.,  sontb,  3d ;  Great  Bend,  Kans.,  sonth,  20th ;  Bennettitville,  Ky.,  sontb,  14th  ; 
Somerset,  Mass.,  south,  12th  ;  Fall  Rivfr,  Mass.,  sontb,  31st ;  Brookhaven,  Miss.,  south, 
16th  ;  Plattsniooth,  Nebr.,  south,  1st ;  Carson  City,  Nev.,  south,  12th  and  13th ;  Water- 
bnrg,  N.  Y.,  sonth,  2Hth;  Palermo,  N.  Y.,  southwest,  11th;  Attaway  Hill,  N.  C,  south, 
12th  and  13th  ;  Bellefontaine,  Ohio,  sonth,  31st ;  Carthagenn,  Ohio,  south,  7th  and 
14tb  ;  jRcksonbnrgb,  Ohio,  south,  llth;  Tioga,  Pa.,  south,  22d ;  Franklin,  Pa.,  sonth- 
east,  30th  ;  Emporium,  Pa.,  south,  8th  and  14th ;  Belmont  Farm,  Tex.,  sooth.  3d,  8th, 
and  21st;  Gilmer,  Tex.,  sontb,  4th ;  Kanab,  Utah,  sonth,  2d  ;  Prospect  Hill,  Va.,  13th  ; 
Accotink,  Va.,  south,  llth ;  Embarrass,  Wis.,  south,  9rb,  10th  and  llth ;  Wantoma, 
Wis.,  16tb  ;  Utica,  Wis.,  south,  9th,  17th  and  18tb.  Wild  ducks,  flying  north,  at  Nash- 
ville, 4th ;  Cape  Hatteras,  south,  28th  ;  Fort  Brady,  Mich.,  south,  6th ;  Golden,  Colo., 
southeast,  12th  ;  Fort  Madison,  Iowa,  north,  16th  ;  Jacksonburgh,  Ohio,  south,  27th ; 
Monticello,  Iowa,  24th.  Brants,  seen  at  Fort  Madison,  Iowa,  1st  and  llth  ;  abundant 
at  Great  Bend,  Kans.,  12th.  Cranes,  seen  at  Fort  Madison,  Iowa,  24th  ;  flying  sooth  at 
Breokenridge,  7th ;  Le  Roy,  Kans.,  sonth,  12th  ;  Great  Bend,  Kans.,  sooth,  18th ;  Bel- 
mont Farm,  Tex.,  sonth,  13th.  Snoxcbirda  seen  at  Eastport,  bth  ;  Bethel,  Ohio.,  27th 
and  28th.  BlackbirdSf  seen  at  Wautoma,  Wis.,  25tb  ;  flying  south  at  Dubnque,  22d ; 
Palermo,  N.  Y.,  sopthwefit,  7th.  Bluehirde,  flying  Fonth,  at  Monticello,  Iowa.  9tli ;  Wap- 
pinger's  Falls,  N.  Y.,  large  flocks  south,  1st.  Stcallofta^  last  seen  at  Carthagena,  Ohio, 
3d.  Rohins,  last  seen  at  Tioga,  Pa.,  20th;  W«*st  Charlotte,  Vt.,  19th;  numerous  at 
Stratford,  yt.,17th.  Meadouhlarke,  ^oen  at  Wautoma,  Wis.,  15tb.  Charleston,  8.  C, 
visited  by  several  species  of  strange  birds  on  31st.  Graeshoppere  were  reported  nu- 
merous at  Cincinnati  on  the  22d;  a  few  flying  southeast  at  Cheyenne,  3d  ;  nnmerons 
at  Corsicana,  3d  to  5th,  disappearing  about  9th ;  abundant  at  Befmont  Farm,  Tex.,  1st 
to  9th ;  numerous  and  destructive  at  times  during  month  at  Le  Roy  and  Baxter 
Springs,  Kans.;  reported  nearly  all  cone  at  Creswell,  Kans.,  19th,  and  Council  Grove, 
Kans.,  3l8t;  flying  northeast  at  Golden,  Colo.,  2d;  summit  of  mountains  near  Denver 
covered  with  many  thousand  bushels  of  dead  grasshoppers. 

Meteors, — 6th  and  7th,  Waterburg,  N.  Y.  dth,  Somonauk,  111.;  Standish,  Me.;  Som- 
erset, Boston,  and  Wilbraham,  Mass.;  Brookhaven,  Miss.;  Westminster,  Vt.;  New  Lon- 
don, Conn.  9th,  Wabash,  Ind.  10th,  Monticello.  Iowa;  Great  Bend,  Kans.;  Bennetts- 
ville,  Ky.;  La  Crosse,  Wis.  llth,  Gardiner,  Me.;  Woodstock,  Md.;  Buffalo,  N.  Y.  12th, 
Woodstock,  Md.  13th,  Woodstock,  Md.;  Florida,  Mass.  14th,  Mayport,  Fla;  Aftou 
and  Davenport,  Iowa;  Coming,  Mo.;  Cape  Lookout,  N.  C.  15th,  Wabash,  Ind.  16th, 
Monticello,  Iowa;  Woodstock,  Md.;  Brookhaven,  Miss,:  Corning,  Mo.;  Freehold,  N.  J. 
17th,  Wabash,  Ind.;  Florida,  Mass.  18tb,  Durham,  Ark.:  Benettsville,  Ky.;  Wood- 
stock, Md.;  Northport,  Mich.;  Waterburg  and  Hector,  N.  Y.;  Salem,  W.  Va.;  Indian- 
apolis, Ind.  19th,  Woodstock,  Md.;  New  Bedford,  Florida,  and  Fall  River,  Mass.;  Ur- 
bana  and  Wooster,  Ohio ;  Westminster,  Vt.;  Wnutoma,  Wis.;  New  York  City ;  New- 
port, R.  I.  20th,  Golden,  Colo.;  Woodstock,  Md.;  Waterburg,  N.  Y.;  New  London, 
Conn.  21st,  Golden,  Colo.;  Wabash,  Ind.;  Benettsville,  Ky.;  Mount  Aubnm,  Ohio; 
Jacksonville,  Fla.  22d,  Coming,  Mo  ;  Charleston,  S.  C.  2:kl,  Saint  Louts,  Mo.  24th, 
Golden,  Colo.;  Afton,  Iowa;  Benettsville,  Ky.;  Springfield,  Mass.  25tfa,  Monticello, 
Iowa.  26th,  Standish,  Me.  27th,  Fall  River  and  Springfield,  Mass.  28th,  Wabash, 
Ind.;  Fall  River,  Mass.;  Emerson,  Nebr.  29th,  Le  Roy  and  Great  Bend,  Kans.  20th, 
Somonauk,  111.;  Jacksonville,  Fla.;  Saint  Louis,  Mo.    3l8t,  Aiken,  S.  C;  Augusta,  Ga. 

Earthquakes.— Bevere  shock  felt  at  San  Francisco,  9.20  p.  m.  6th,  lasting  about  tea 
seconds,  motion  from  northwest  to  southeast ;  a  second  and  lighter  shook  at  10.03  the 
same  day.  The  former  was  also  felt  at  Oakland,  San  Jos^,  and  Angel  Island,  Cal., 
with  an  oscillatory  motion. 

/Vatrte  >ire«.— Seen  from  Pike's  Peak,  Ist,  28tb:  Pembina,  1st,  14tb,  IRth,  22d,  23d, 
24th,  25tb,  26th,  30th ;  Creswell,  Kans.,  5tb,  29th ;  Lake  Charles,  La.,  8th,  14th ;  Breok- 
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enridge,  8fch,  9th,  14th,  15th,  16th,  I7th,  Idth,  I9th,  27th,  31st ;  Bismarck,  9th,  13th,  28th 
29th,  30th,  3l8t;  Lower  Brii^  ai^enoy,  Dakota,  15th;  ia  West  Township,  McLeau 
Coniity,  III.,  one  thousand  acres  biirneil  over,  fonr  handrt»d  acres  of  corn  destroj'ed, 
19th ;  Of  noa,  Nebr.  (sonth  and  west),  3Ut. 

/cefrtfrys.— Latitude  A:P  42'  north,  longitude  49°  12'  west,  Ist ;  46<^  10'  north,  50^ 
west,  4  th. 

Polar  fraiuff.— Wisconsin,  Milwaukee,  1st.  Ohio,  Carthagena, 3d, 5th,  13th,  16th,  18th, 
and  21st.  Virsinia,  Wyethville,  7th.  Kentucky,  BenettHville,  7th  and  8th.  District 
of  Columbia,  Wttshington,  8th.  Iowa,  Guttenberg,  8th,  16th;  Iowa  City,  8th,  I7th; 
Nora  Springs,  8rh,  26th;  Talior,  2Sth.  Mississippi,  Fayette,  20th,  23d.  New  Jersey, 
Freehold,  29th.    Tennessee,  Nashville,  29t.h. 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER. 
Brig.  Gen.  (Bvt,  Assigned),  Ckitf  SigtuO-Offioer,  U.  8.  A, 


Paper  30. 
MONTHLY  WEATHER  REVIEW,  NOVEMBER,  1876. 

INTRODUCTION. 

In  compiling  the  present  review,  use  has  been  made  of  the  meteorological  data 
reported  from  424  Htations,  classified  as  voluntary  observers.  Army  post  and  signal- 
service  stations.  But  few  prominent  features  are  noticeable  in  the  meteorology  of 
the  month ;  an  excess  of  rain  is  reported  from  the  Upper  Lake  region,  New  England, 
and  the  Middle  Atlantic  States,  with  temperatures  decidedly  above  the  average,  oeing, 
in  some  portions,  tbe  warmest  November  recorded  for  forty  years.  Remarkable  storms 
have  not  occurred  within  the  United  Staten,  but  severe  galea  and  hurricanes  seem  to 
have  prevailed  over  the  North  Atlantic. 

BAROMBTEIC  PRESSURE. 

in  generaL — The  barometric  pressure  is  shown,  as  usual,  by  the  isobars  on  Map  No.  II, 
The  urea  of  highest  average  pressure  is  there  shown  to  be  central  in  the  Lower  Mississippi 
Valltiy,  while  the  average  is  aluibst  equally  high  at  Pembina.  The  lowest  isobar,  29.90, 
passes  northeastward  through  Nova  Scotia  and  Cape  Breton.  As  compared  with  the  pre- 
vious month  the  pressure  has  risen  decidedly  in  the  Lake  region,  the  Southwest,  and 
Southern  Florida.  As  compared  with  November,  1875,  the  barometer  has  been  higher  in 
the  Southwest  and  Northeast,  but  lower  in  the  Lakes,  Ohio  Valley,  and  Middle  States. 
As  compared  with  November,  1874,  the  pressure  has  been  very  generally  lower,  and 
especially  so  in  the  Middle  aud  Eastern  States.  As  compared  with  November,  1*^73, 
the  prestture  has  been  lower  in  New  England  and  probably  the  Canadian  provinces. 

Areas  of  high  barometer, — ^The  principal  areas  of  high  barometer  have  been  as  fol- 
lows: 

No.  I. — On  the  2d  the  ptessnre  rose  in  the  Southwest  with  northerly  gales,  and 
the  central  highest  barometer  continued  thereafter  slowly  moving  northeastward, 
reaching  Ohio  on  the  afternoon  of  the  4th,  aud  New  Hampshire  by  11  p.  m.  of  the  5th, 
finally  disappearing  on  the  6th  over  the  Gulf  of  Saint  Lawrence  and  Cape  Breton,  where 
the  pressure  remained  very  high  during  the  7th,  having  been  re-enfoiced  by  colder  air 
from  the  north  and  east. 

No.  II.  Central  on  the  7th  in  Texas,  having  moved  thither  during  the  6th,  whence  it 
moved  slowly  eastwai-d,  reaching  Georgia  ou  the  10th  and  remaining  in  Georgia  and 
Florida  until  the  13th. 

No.  III.  Advanced  on  the  12th  southward  from  Manitoba,  and  was,  lip.  m.  of  the 
13th,  apparently  central  over  Eastem  Dakota,  by  which  time,  also,  northerly  ga  es  had 
begun  on  tbe  Texas  coast.  By  the  moroing  of  the  15th  the  remaining  small  area  of 
high  presHure  was  central  in  Indian  Territory,  and  by  the  morning  of  the  lOch  an  ad- 
ditional flow  of  air  southward  over  the  Lakes  seems  to  have  given  rise  to  a  ridge  of 
high  pressure,  extending  from  Texas  northeastward  over  the  Saint  Lawrence  Vall-y. 
The  barometer  continued  high  over  Canada  and  New  England  until  the  20th. 

No.  IV.  The  norcberly  winds  following  low  barometer  Nos.  VIII  and  IX  had,  by  11 
p.  m.  of  the  17th,  extended  southward  to  Kansas,  and  to  the  Texas  coast  by  the  IHtb, 
a  '•  4.^)5  p.  m.  On  the  morning  of  the  19th  a  ridge  of  high  pressure  extended  from 
Manitoba  to  Texas,  which,  by  4Mb  p.  m.,  had  contracted  to  a  small  area,  central  in 
Arkansas,  whence  it  moved  eastward  over  the  Gulf  States,  separating  the  areaa  of  low 
prc'^sure  Nos.  IX  aud  X. 

No.  V. — The  cold  northerly  winds  following  low  barometer  No.  X  had,  by  midnight 
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of  the  2l8t,  extended  aonthward  over  the  Texas  c^ast,  and  the  socceedinur  area  ox 
highest  pressure  extended,  at  11  p.  in.  of  the22d,  over  Arkansas  and  the  Lower  Missonri 
Valley,  and,  on  the  morning  of  the  23d,  was  confined  to  Arkansas,  wbence.it  extended 
eastward,  being,  on  the  morning  of  the  24th,  central  in  Eastern  Ten nevee,  aft'er  which, 
however,  being  re-enforced  from  the  West,  the  highest  pressnre  remained  in  Texas. 

No.  VI. — From  the  22d  to  the  25th  the  pressure  was  high  on  the  Pacific  coast,  while 
low  barometer  No.XIy^7as  apparently  parsing  southeastward  through  Maniroba.  On 
the  27th,  in  the  morning,  rising  ban>meter,  with  colder  northerly  winds,  was  re0ort4)d 
in  Dakota.  By  the  morning  of  the  28th  the  preKsnre  had  risen  wes'-  of  the  Lake  region, 
with  lower  temperatures  but  light  winds.  By  morning  of  the  29th  decidedly  colder 
northerly  winds  prevailed  in  Oregon,  Montana,  and  Dakot-a,  which  by  the  morning  of 
the  30th  extended  over  the  Mississippi  Valley  and  Lake  region,  and  westward  to  Rocky 
Mountain  stations.  The  highest  pressure  reported  at  this  time  was  30.1^  in  Manit«)ba. 
At  11  p.  m.  the  isobar  30.90  inclosed  an  elongated  area  extending  from  Yankton  to 
Pembina,  and  during  the  1st  of  December  isobars  retrained  their  positions  nearly  paral- 
lel to  their  meridian,  while  the  highest  barometer  remained  in  the  extreme  Northwest. 
The  high  northerly  winds  attendiug  this  great  area  of  high  barometer  prevailed  on 
the  30tn  over  the  whole  of  the  Gulf  of  Mexico. 

Areas  of  low  barometer, — The  areas  of  low  barometer  during  the  month  have  not 
developed  into  any  storms  of  remarkable  severity,  the  only  ones  at  all  notable  are 
those  numbered  I,  II,  VII,  and  IX,  and  the  ''norther''  of  the  29th  and  3Uth  on  theGnlf 
of  Mexico.  In  the  number  and  character  of  the  storm-tracks,  this  month  resemb'es 
November,  1873,  and  1875  ;  the  tracks  of  the  storms  of  November,  1874,  seem  to  have 
lain  farther  north  and  west.  The  average  velocity  of  the  fifteen  depressions  recorded 
on  map  No.  I  is  22^  miles  per  hour,  while  the  fourteen  depressions  of  November,  1875, 
averaged  32  miles. 

No.  I. — ^This  depression,  which  began  oa  the  30th  of  October,  was  on  the  morning  of 
the  1st  of  November  apparently  central  in  Southeastern  Kansas  ;  it  extended  rapidly 
northeastward  and  maintained  an  elongated  oval  contour,  while  it  also  moved  bodily 
notheastward  over  Lake  Huron,  and  dittappeared  in  Canada  on  the  morning  of  the  ^^1. 
The  rain  or  snow-fall  attending  its  progress  was  principally  confined  to  its  northern 
side.  High  northerly  winds  were  reported  on  the  coasts  of  Texas  on  the  morning  of 
the  2d,  and  on  the  lakes  later  io  the  day. 

No.  II. — ^The  preceding  depression  was  followed  on  the  3d  by  rising  barometer  and 
southerly  winds  over  the  northwest  and  southwest,  which,  being  met  in  Dakot-a  and 
Minnesota  by  cold  northerly  winds  and  rising  barometer,  gave  rise  to  a  slight  depres- 
sion, with  clond  and  snow,  which  developed  slowly  during  the  3d  ^nd  4th,  and  on  the 
afternoon  of  the  5th  extended  as  a  much-elongated  oval  from  Minnesota  to  Indian  Ter- 
ritory, while  warm  southerly  winds,  cloudy  weather,  and  light  rain  prevailed  from  the 
Gulf  coast  northward  over  the  Upper  Lakes.  The  storm-center  now  moved  more  rap- 
idly northeastward,  with  an  increasing  central  depression,  which,  un  the  afternoon  of 
the  6tb,  was  central  in  Northern  Michigan,  at  which  time  southeast  winds  and  rains 
prevailed  on  Lake  Ontario,  south  and  southwest  winds,  with  rain  and  snow,  on  Lakes 
Erie  and  Michigan,  and  cold  north  or  northwest  winds,  with  clear  weather,  from  Man- 
itoba to  Texas.  Brisk  winds,  increasing  to  gales,  prevailed  on  the  Texas  coast  and 
Lower  Lakes  at  midnight  of  the  6th  and  morning  of  the  7tb. 

No.  III. — This  depression  apparently  formed  during  the  7th,  off  Cape  Hatteras,  where 
warm  southerly  winds  (apparently  due  to  low  barometer  No.  II)  were  met  by  the  cold, 
northerly  winds,  doe  to  the  very  high  barometer  that  was  formed  east  of  Nova  Scotia 
while  No.  II  was  approaching  the  Saint  Lawrence  Valley.  The  exact  track  of  No. 
Ill  is  quite  uncertain,  but  it  appears,  on  the  morning  of  the  8th,  to  have  passed  between 
Maine  and  Nova  Scotia,  and  to  have  been  over  the  Gulf  of  Saint  Lawrence  on  the  after- 
noon of  the  9th. 

No.  IV. — ^Th»^  falling  barometer  that  prevailed  during  the  9th  in  Manitoba  and  Da- 
kota, indicated  the  approach  of  the  low  barometer,  whose  center  was,  on  the  morning 
of  the  10th,  a  little  west  of  Minnesota,  whence  it  moved  northeastward  into  British 
America,  and  is  lost  sight  of  in  the  very  general  depression  which  immediately  followed. 

No.  V. — ^This  depression  was,  probably,  on  the  morning  of  the  1 0th  a  very  consider- 
able distance  east  of  the  Middle  Atlantic  Coast.  At  midnight  of  the  10th  it  lay  be- 
tween Massachusetts  and  Nova  Scotia,  where  it  perhaps  continued  until  the  morning 
of  the  I2th.  The  afternoon  and  midnight  maps  of  the  12th  show  that  it  remained  cen- 
tral near  the  Bay  of  Fundy,  after  which  it  moved  eastward,  and  was  probably  entirely 
broken  up. 

No.  VI.— The  cold  northerly  winds  following  area  No.  IV,  as  they  extended  south- 
ward into  Kansas,  gave  rise  to  depression  No.  VI,  which  extended  on  the  morning  of 
the  nth  northeastward  through  Eastern  Nebraska,  after  which  it  turned  southward 
through  Iowa  until  it  was,  on  the  morning  of  the  12th,  central  in  Northern  Missouri, 
when  it  turned  northeastward  over  the  lakes,  and  on  the  13th  disappeared  in  Canada, 
producing  a  very  general  depression,  wi'h  warmer,  southwest  winds  over  the  Lower 
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Lakes  and  Saint  Lawrence  Valley,  and  followed  by  an  area  of  very  high  pressure  over 
the  Northwest,  Southwest,  and  Upper  Lakes. 

No.  yil. — On  the  morniog  of  the  13tb,  while  the  preceding  low  barometer  was  in 
Canada,  the  extensive  area  of  warm  southerly  winds  over  the  Gulf  States  was  sharply 
bounded  on  the  west  by  the  advancing  southern  edge  of  cold  northerly  winds ;  and  on 
the  afternoon  of  the  13th  a  belt  of  unusually  strongly-contrasted  temperatures  and  op- 
posing north  and  soath  winds  extended  from  Southern  Texas  to  the  Ohio  Valley.  In 
this  region  was  developed  stonn-oenter  No.  VII,  which  advanced  during  the  14th  north- 
eastward to  the  Ohio  Valley  and  West  Virginia,  while  northerly  gales  prevailed  on  the 
Texas  Coast.  During  the  15th  the  ceut>er  of  low  barometer  moved,  eastward  over  the 
Middle  Atlantic  coast,  while  an  area  of  high  pressure  advanced  southward  over  the 
Saint  Lawience  Valley  and  Lower  Lakes  to  the  AUeghanies. 

No.  VIII.— The  low  barometer  which  prevailed  on  the  14th  in  Oregon  was  followed 
by  a  depression  apparently  central  on  the  morning  of  the  15th  in  Dakota,  whence  it 
moved  slowly  southward,  ^d  disappeared  on  the  I6th  in  the  Missouri  Valley. 

No.  IX. — ^This  depression  is  first  definitely  located  on  the  afternoon  of  the  17th,  al- 
though it  may  also  be  looked  upon  as  a  continuation  of  the  previous  area  of  low  barom- 
eter. At  midnight  of  the  17th  the  depression  was  central  in  Miuneso  a,  with  rapidly 
rising  barometer  and  cold  northwest  winds,  with  snow,  to  the  westward.  The  depres- 
sion at  first  extended  somewhat  northward,  but  cm  the  18th  moved  rapidly  in  an  unu- 
sually well-marked  sontheaist  direction  into  North  Carolina,  where  it  rem>iined  during 
the  19th,  while  an  area  of  high  pressnre  moved  southward  over  New  England.  Cold 
easterly  winds,  with  rain,  prevailed  from  the  17th  to  20th,  inclusive,  over  the  Middle 
Atlantic  State",  after  which  winds  backe<l  to  northerly  and  the  barometric  depresiion 
moved  northeastward  until  it  disappeared  on  the  2lst  east  of  New  England. 

No.  X. — The  warm  southerly  winds  that,  on  the  19th  and  20th,  advanced  northward 
to  the  Gulf  States,  were  met  by  cold  northerly  winds  in  Kansas  and  Nebraska,  where 
low  barometer  No.  X  had  its  origin,  and  whence  it  moved  northeastward,  being  on 
the  morning  of  the  2lst  central  in  Eastern  Iowa,  and  disappearing  on  the  2*^d  north 
of  Lake  Huron.  This  storm  was  accompanied  on  the  21st  and  22d  by  rain  and  snow, 
-with  high  winds  at  most  stations  on  the  Lakes. 

No.  XI. — The  map  of  November  23d,  11  p.  m.,  shows  that  warm  northwest  winds 
were  prevailing  in  the  higher  portions  of  Western  Kansas,  Nebraska  and  Dakota, 
while  southerly  winds,  having  much  lower,  but  rapidly  rising,  temperatures,  prevailed 
at  the  lower  stations  to  the  eastward  in  Minnesota,  the  Upper  Mississippi  and  Lower 
Missouri  Valleys.  As  a  consequence  of  this  overflow  of  warm  westerly  winds  the 
morning  map  of  the  24th  shows  a  slight  depression  central  in  Minnesota,  which  moved 
eastward  over  Lake  Michigan,  and  disappeared  on  the  26th  among  the  mountains  of 
the  Middle  States. 

No.  XII. — On  the  24th  a  depression  appears  near  Nova  Scotia,  and  evidently  north- 
eastward some  distance  from  the  coast,  until  on  the  afternoon  of  the  25th  it  was  east  of 
Cape  Breton,  where  it  appears  to  have  remained  nearly  stationary  during  the  26th. 

No.  XIII. — An  indefinite  depression  appears  on  the  24th  and  25th  to  have  moved 
northeastward  over  Southern  Florida.  High  winds  prevailed  for  a  short  time  at  Punta 
Rassa  and  Key  West. 

No.  XIV. — A  third  indefinite  depression  appears  on  the  morning  of  the  27th  in  the 
Lake  region,  having  moved  southward,  but  apparently  owiog  its  existence  to  the 
very  general  light  snows  that  prevailed.  The  low  barometer  that,  at  the  same  time, 
prevailed  over  tne  Qulf  of  St.  Lawrence,  extended  westward,  and  these  two  appear  to 
have  merged  into  one  on  the  2tith. 

No.  XV. — The  low  barometer  that  prevailed  over  Canada  and  the  Gulf  of  St.  Law- 
rence from  the  26th  to  the  29th  was  attended  by  a  gentle  flow  of  air  southward  over 
the  Qulf  St<ites  on  the  27th,  en  which  date  a  slight  depression,  with  increasing  cloudi- 
ness, began  to  form  on  the  Oalf  coast,  and  moved  eastward  on  the  28th  and  over  Geor- 
gia on  the  29th,  its  track  being  along  the  northern  limit  of  the  southerly  winds  pre- 
vailing over  Florida  and  the  GiSf  of  Mexico.  It  was  central  on  the  afternoon  of  the 
29th  in  Georgia,  with  a  rapidly  increasing  area  of  cloud  and  rain.  On  the  morning  of 
the  3Uth  it  was  central  near  Cape  Hatteras,  where  the  central  barometer  had  decidedly 
fallen,  while  west  of  the  Alleghauies  the  pressure  had  risen,  being  as  high  as  30.97  in 
Manitoba,  and  high  northerly  winds  had  extended  southward  to  the  West  Gulf  coast. 
During  the  rest  of  its  course  this  storm-cent'Cr  remained  a  short  distance  oast  of  the 
Atlantic  coast,  but  the  area  of  cloud  and  snow  extended  over  the  greater  part  of  the 
country  east  of  the  Mississippi,  and  the  area  of  cold,  high  northerly  winds  which  had 
reached  Key  West  on  the  afternoon  of  the  30th  was  reported  to  have  extended,  with 
unusual  severity  and  heavy  rains,  southward  to  the  coast  of  Mexico,  Central  America, 
and  Isthmus  of  Darien. 

Local  8torm9, — 1st,  at  Fort  Sill, I.  T.,  heavy  storm  of  wind  and  hail;  11th,  violent 
snow-storm  at  Fort  Pierre,  Dak. ;  19th,  gales  at  Kensico,  N.  Y. ;  19th  and  20th,  south- 
east to  northeast  gales  at  Fiushinc,  N.  Y. ;  22d,  very  heavy  ocean  swell  reported  for 
the  past  few  days  at  Mt.  Desert,  Me, ;  26th,  severe  wind-storm  at  Boulder  City,  Col. ; 
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30tb,  aevere  northwest  wind  prevailed  on  Lake  Erie,  doing  considerable  damage  to 
shipping ;  high  wind  and  snow  at  Gainesville,  Ga. 

SUtrms  encountered  hy  ve^seU  at  tea  have  been  reported  as  follows :  Ou  the  4th  and  5th, 
4P  10'  north,  59°  30'  west,  barometer  29.30;  on  the  4th,  a  gale  on  the  Gnlf  of  Lyons, 
also  a  hurricane  24°  30'  north,  59°  48'  went ;  on  the  7ih,  heavy  "norther"  24©  19'  north, 
90^  09'  west ;  on  the  8th,  terrihc  west-northwest  gale,  lasting  two  days,  3s2^  2st  north, 
32^  22'  west;  9th,  heavy  sonth  gale  38°  25'  north,  68^  05'  west ;  10th,  soorheast  gale 
490  north,  9^  west;  19th,  severe  northeast  gale  26^  30^  north,  47^  west, also  heavy  gale, 
lasting  two  days,  35^  20'  north,  59»  25'  west ;  20th,  heavy  sea  43^  12^  north,  06°  18' 
west,  also  heavy  rain-sqnall  34°  32^  north,  73°  52'  west;  2lst,  heavy  northwest  gale 
51°  sonth,  76'  west;  west-son th west  hnrricane  experienced  by  Bark  Britannia,  from 
Pemambnoo,  wheo  midway  between*Cape  Hatteras  and  New  York. 

TRMPKRATURR  OF  THK  AIK. 

In  general, — ^Tbe  general  distribution  of  the  temperatur^for  the  month  is  shown  by 
the  iciotherms  on  Chart  No.  II,  from  which  it  appears  that  the  t**jnp«ratnres  have  been 
above  the  average  in  iheOhio  Valley,  Lake  legion.  Middle  and  Eastero  States,  and  the 
St.  Lawrence  Valley,  but  have  been  slightly  below  the  average  in  the  Sonth  Atlantic 
and  Gulf  States,  and  decidmlly  below,  west  of  the  Upper  Mississippi  Valley. 

Maximum  temperatures. — The  maximum  teroperaturen  above  80°  have  been  ns  follows : 
Cape  Henry,  81° ;  Galveston,  82°;  Indianola,  81°  ;  Jacksonville,  82° ;  Vioksburg,  80°  ; 
Wilmington,  81° ;  Boerne,  Tex.,  81°. 

Minimum  temperaturee  below  zero  are  reported  as  follows :  Bismarck,  —15°:  Breok- 
enridge,  —23° ;  Cheyenne,  0°  ;  Duluth,  — 7° ;  Mount  Washington,  —10° ;  NorthPlatte, 
-3°;  Pembina, -34°;  Pike's  Peak, —17° ;  Yankton, —7°. 

Rangee  of  temperature.— -The  largest  temperatuie  ranges  have  been:  Albany,  61°; 
Boston,  69°  :  Bismsrok,  82°  ;  Breckenridge,  83° ;  Cheyenne,  69° ;  Denver,  7.^  ;  Dodge 
City,  69° ;  Duluth,  62°  ;  Keokuk,  60°  ;  Leavenwortk,  62° ;  North  Platte,  82° ;  Omaha, 
67° ;  Pembina,  98°  ;  Saint  Louis,  62° ;  Yankton,  83°.  The  least  ranges  have  been : 
Cape  May,  Grand  Haven,  New  London,  Naw  Orleans,  and  Milwaukee,  40° ;  Escanaba, 
37°  ;  Cape  Hatteras,  Cape  Lookout,  Newport,  Salt  Lake  City,  and  Thatcher's  Island, 
39° ;  San  Diego,  36° ;  and  San  Francisco.  20°. 

Froets, — The  principal  frosts  report«^d  anring  the  month  have  been  as  follows;  gen- 
erally only  the  first  frost  or  heavy  frosts  are  here  enumerated :  2d,  California ;  7tb, 
Mississippi;  8th,  Alabama  and  Georgia;  9th,  Alabama,  Georgia,  and  Florida;  lOch, 
Alabama  and  Florida;  11th,  Alabama  and  Florida;  12th,  Florida,  California,  and 
Iowa;  19th,  Texas:  20th,  Alabama  and  Florida;  21st,  Alabama,  Florida,  Lonisiana, 
and  Mississippi ;  22d,  Florida;  24th,  Tennessee ;  26th,  Alabama,  Florida, Geo. gia,  and 
North  Carolina;  27th,  Florida  and  North  Carolina;  28th,  Texas  ;  30th,  Iowa. 

PRECIPITATION. 

The  general  dietribution  during  Noveml>er  of  the  total  amount  of  rain  or  melted  snow 
is  shown  npon  Chart  No.  Ill,  from  which  it  appears  that  the  heaviest  rains  are  re- 

Sorted  from  Oregon  and  points  near  the  coast  in  mratheastern  New  England  and  the 
[iddle  Atlantic  States.  As  compared  with  November,  1875,  the  rain-fall  in  Oregon 
has  decidedly  diminished,  being  but  10  inches  this  year  at  Portland,  as  compared  with 
15.75  inches  last  year.  At  San  Franci-co,  the  rain-fall  of  this  y^ar  is  0.25  i^ch^s,  as 
compared  with  0.27  inches  for  November,  1875.  The  very  large  excess  that  fell  in  No- 
vember, 1875,  in  the  Gulf  States  and  the  Ohio  Valley,  is  this  year  followed  by  a  de- 
cided deficiency.  The  deficiency  then  reported  in  the  Upper  Lakes,  Upper  Mississippi 
and  Lower  Missonri  Valleys,  is  now  followed  by  a  slight  excess.  Areas  of  little  or  no 
rain  are  reported  in  the  South  Atlantic  States,  and  in  portions  of  Mississippi,  Missouri, 
Arkansas,  and  Tennessee. 

Light  rains, — Stations  ref  orting  rain-falls  of  0.25  inches  or  less  are  as  follows :  Arizona, 
Stanwix,  0.06;  Camp  Verde,  0.15.    California,  Point  San  Jos6,  0.19 ;  Salinas Citv,  0.05; 
San  Jos€.  0.09;  £1  Cnjon,  0.14;  San  Diego.  0.04;  San  Francisco,  0.25 ;  Colorado,  Fort' 
Garland,  0.24;  Minnesota,  Breckenridge,  0.02;  Montana,  Virginia  City,  0.20;  Nebraska, 
Fort  Hartsuff,  0.04  ;  Nevada,  Carson  City,  0.02 ;  Wyoming,  Fort  Bridger,  0.18. 

Heavy  rains.— Stations  reporting  heavy  rains  are  as  follows :  Massachusetts,  Boston, 
2.44  inches  7th,  6.16  inches  20th  and  21st,  and  11.73  inches  total  for  month;  Wood's 
Holl,  2.5  inches  7th,  2.73  inches  20th  and  2lst,  and  11.70  inches  total  for  month  ;  Fall 
River,  5.5  inches  7th  to  12th,  and  5.3  inches  20th  to  22d ;  Pennsylvania,  Philadelphia, 
4.72  inches  19th  and  20th ;  Delaware,  Dover,  7.58  inches  18th  to  20th. 

The  first  snows  of  the  month :  First,  Iowa,  Nebraska ;  6tb,  Illinois,  Iowa ;  7th,  Indiana, 
Iowa ;  8th,  Ohio,  East  Tennessee,  and  East  Michigan ;  10th,  West  Pennsylvania  and 
New  York;  13th,  Kansas,  Missoari ;  14th,  Kansas;  17tb,  New  York :  I9th,  Kentucky, 
Tennessee;  20th,  Vermont,  Salt  Lake  City;  23d,  Ohio;  24th,  Middle  States;  25tb, 
Middle  States,  Maine;  26th,  Middle  States,  Maine  ;  27th,  Southern  New  England;  30th, 
Virginia. 
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Total  snow-fall, — ^The  total  snow-fall  dnring  the  month  has,  in  the  respeotiv^e  States, 
ranged  as  follows,  being  given  in  inches  as  it  fell:  Dakota,  2  inches;  Minne8of.a,  10; 
Nebraska,  4  to  10;  Kansas,  2  to  6;  Arkansas,  1  to  3  ;  Missouri,  3  to  11 ;  Wisconsin,  2 
to  6;  Illinois,  3  to  8;  Michigan,  6  to  9;  Indiana,  1  to  12;  Ohio,  2  to  9;  Kentucky,  1 
and  2 ;  Tennessee,  8  to  10 ;  North  Carnlina,  4 ;  Virginia,  2 1  >  7 ;  Maryland,  L  to  2 ;  Del- 
aware, 1 ;  New  Jersey,  1  to  7 ;  Pennsylvania,  2  to  5 ;  New  York,  1  to  11  ;  Conneoticnt, 
2;  Massachasetts,  1  to  5 ;  Vermont,  4  to  5 ;  New  Hampshire,  3.  A  few  stations  report 
snow  lying  on  ground  at  end  of  month  as  follows:  Nebraska,  2  inches;  Minnesota,  2  ; 
Wisconsin,  2  to  4 ;  Missouri,  1  to  3;  Arkansas,  1;  Michigan,  1  to  2;  Indiana,  2  to  5 ; 
Kentucky,  1 ;  Ohio,  1  to  3 ;  Pennsylvania,  1 ;  New  York,  7. 

Rainff  days. — ^The  number  of  days  on  which  a  greater  or  less  quantity  of  rain  or  snow 
fell  during  the  month  ranges  from  9  to  16  at  stations  in  New  England  ;  Middle  Atlantic 
States,  8  to  17;  South  Atlantic  States,  3  to  19;  Gulf  SUtes,  6  to  13;  Ohio  Valley 
and  Tennessee,  9  to  21 ;  Lower  Lake  region.  Id  to  25;  Upper  Lake  region,  10  to  22  ; 
Northwest,  7  to  16;  Rocky  Mountain  stations,  6  to  14;  California,  2. 

Cloudy  days. — ^The  number  of  days  during  the  month  on  which  the  cloudiness  has 
equaled  eight  on  a  scale  of  ten,  as  reported  bv  voluntary  observers,  ranges  as  follows : 
New  England,  7  to  20;  Middle  SUtes,  6  to  24;  South  Atlantic  States,  5  to  15;  Gull 
States,  6  to  16 ;  Ohio  Valley  and  Tennessee,  8  to  25 ;  Upper  Lake  region,  10  to  24 ; 
Northwest,  5  to  21. 

Droughts. — ^At  the  close  of  the  month,  at  South  Hartford,  N.  Y.,  wells  and  fountains 
low.  At  Woodstock,  Vt.,  drought  very  severe.  At  West  Charlotte,  Vt.,  many' wells 
and  springs  dry ;  water  in  Like  Champlain  very  low.  At  Westminster,  Vt.,  continues 
very  dry. 

RRIATn^K  HUMIDITY.    • 

The  mean  relative  humidity  for  the  month,  as  reported  from  the  Signal-Service  sta- 
tions, ranges-in  New  England  from  72  to  79  per  cent. ;  Middle  Atlantic  States,  68  to  82 ; 
South  Atlantic  States,  64  to  78;  Gulf  States,  64  to  76 ;  Indian  Territory,  Arkansas,  and 
Tennessee,  58  to  71 ;  Lower  Lake  region,  73  to  79;  Upper  Lake  region,  72  to  85 ;  Ohio 
ind  Upper  MtSMissippi  Valleys,  65  to  76;  Missouri  Valley,  61  to  77:  Minnesota,  72  to 
2;  Cheyenne,  49;  Denver,  46  ;  Santa  F6,  56;  Salt  Lake  City,  54;  Virginia  City,  60; 
oan  Diego,  61 ;  San  Francisco,  69 ;  Pike's  Peak,  74 ;  Mount  Washington,  84. 

WINDS. 

The  prevailing  winds  for  the  month  are  shown  by  the  arrows  on  Chart  No.  II.  They 
have  very  generally  been  from  the  northwest,  except  in  Florida.  The  prevailing  winds 
that  were  from  exceptional  directions  were  south  at  Chicago,  Denver,  Erie,  Knoxville, 
La  Crossf*,  and  Saint  Mark's;  southeast  at  Grand  Haven  and  Oswego;  southwest  at 
Toledo,  Cleveland,  Morgantown,  and  Jacksonville.  The  prevailing  winds  were  north- 
west on  Monnt  Washington  and  west  on  Pike's  Peak. 

Total  movements  of  th^  air. — ^The  following  are  the  largest  total  movements  of  the  air 
during  the  month,  as  record eu  at  the  Signal-Service  statiAns:  Pike's  Peak,  16,443  ;  Sandy 
Hook,  12,242;  Cape  May.  ll,8S7  ;  Cape  Lookont,  11,308;  Kirtyhawk,  11,183;  Barnegat, 
10,655 ;  Thatcher's  Island,  10,552 ;  Indianola,  10,199.  Smallest  movements :  Lynchbnrg, 
2,069  miles;  San  Diego,  2,229 ;  Augusta.  2,5S4  ;  Salt  Lake  City, 2,887  ;  Barnegat, 2,99L 

Highest  winds. — Among  the  highest  wind-velocities  rep  ^rted  from  the  Signal-Service 
stations  during  the  month  are  the  following:  Mount  Waihington,  28tb,  NW.,  108 
mi^s  per  hour ;  Pike's  Peak,  30th,  83 ;  Sandy  Hook  and  Barnegat,  20th,  NE.,  68 ;  Kitty- 
hawk,  4tb,  NE.,  55 ;  New  York  and  Boston,  20th,  NE.,  50 ;  Malone,  50. 

VERIFICATIONS. 

Prohahiltties. — ^The  detailed  comparison  of  the  tri-daily  weather  probabilities,  with 
the  telegraphic  reports  for  the  succeeding  24  honrs,  shows  a  percentage  of  veriHcations 
of  83.9,  and  a  percentage  of  omissions  of  0.6.  In  detail,  the  verifications  havA  been  as 
follows:  For  weather,  88.4  ;  wind, 85.7  ;  temperature,  82.6 ;  barometer,  78.9.  The  geo- 
graphical distribution  of  the  verificati<ms  has  boen :  New  England,  82.5 ;  Middle 
Spates,  82.0;  South  Atlantic  States,  83.7;  East  Gulf  States,  K2.2;  West  Golf  States; 
b3.4  :  Lower  Lakes,  82.9 ;  Upper  Lakes,  86.6 ;  Tennessee  and  Ohio  Valley,  84.4 ;  Upper 
Mihsissippi  Valley,  86.7 ;  Lower  Missouri  Valley,  84.3. 

Cautionary  signals.— There  have  been  displayed  208  cautionary  storm  signals  at  United 
States  stations.  Of  these,  102  were  Justified  at  the  stations,  and  49  others,  or  73  per 
cent,  in  all,  Justified  within  100  miles  of  the  station;  51  were  not  jastitied,  and  6  were 
displayed  too  late ;  35  cases  were  reported  in  which  signals  were  needed  but  not  dis- 
played, in  7  of  which  ca-es  orders  had  been  issued  but  failed  to  be  received  owing  to 
derangement  of  telegraph-lines. 
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NAVIGATION. 

The  highest  and  lowest  readings  on  the  Signal-Service  river-ganges  are  given  in 
tahle  on  Chart  No.  Ill,  from  which  it  appears  that  the  Missouri  was  highest  during  the 
iiTut  three  days  of  the  month  and  lowest  dnring  the  last  three.  The  Mississippi  was 
generally  lowest  on  the  Ist  and  30ih,  and  highest  from  the  10th  to  20tb.  The  Ohio 
and  tributaries  were  swelled  for  a  short  time  by  a  flood,  which  reached  its  height  be- 
tween the  2d  and  28tb.  At  Shelbunie,  N.  H.,  on  the  Ist,  Androscoggin  River  was  lower 
than  ever  before  known.  Wappinger*s  Falls,  N.  Y.,  during  the  first  of  month,  water  in 
lake  so  low  that  factories  could  not  run. 

Tee  in  rivers  is  report>ed  as  follows:  On  the  6th,  at  Breckenridge,  Red  River  of  the 
North  full  of  floating  ice  and  closed  on  the  7tb  ;  30th,  at  Buffalo,  ice  3  inches  thick ; 
28rh,  29th,  and  30th,  at  Davenport  and  Keokuk,  floating  ice ;  at  La  Crosse,  24th  to  29tb, 
floating  ice,  when  all  boat-s  were  withdrawn  ;  frozen  over  30th ;  Omaha,  14th,  float- 
ing  ice;  18th,  river  gorged  ;  24th,  river  closed.  Pembina,  9th,  navigation  closed  on 
the  Red  River  of  the  North  ;  14th,  ice  thick  enough  to  sustain  teams;  Moorbead,  Minn., 
Red  River  of  the  North  crossed  by  teams,  4th ;  Saint  Paul,  14th  to  23d,  floating  ice ;  19th, 
navigation  closed  ;  .30th,  river  frozen  over;  Yankton,  14th,  river  closed  by  ios  Fort 
Sully,  8th  to  21st,  floating  ice;  22d,  river  closed;  Firesteel,  Dak.,  13th,  Jamen  River 
frozen ;  Hennepin,  111.,  28th,  Illinois  River  closed ;  Rockford,  III.,  29tb,  Rock  River 
closed  ;  Muscatine,  Iowa,  *22d  to  30th,  floating  ice;  30th,  ferry-boat  ceased  running. 

TBBffPERATURB  OF  WATBH. 

The  maximum  and  minimum. temperatures  at  the  bottom  of  the  water  are  given  in 
the  table  on  Chart  No.  II.  The  highest  maxima  are:  7P  at  Mobile;  68^  at  Charles- 
ton ;  &7°  at  Saint  Mark's ;  GIP  at  Montgoin«*ry ;  and  GUi^  at  Augusts,  Nashville,  and 
Wilmington.  The  lowest  minima  are:  29^  at  La  Crosse ;  32^  ac  Escanaba,  Saint  Louis, 
and  Yauktcm  ;  and  33^  at  Alpena,  Keokuk,  and  Saint  Paul.  * 

Manges  of  water  temperaturtB. — Tlie  largest  ranges:  Saint  Louis,  28^  ;  Memphis,  21°  ; 
Nashville,  20°;  La  Croese  and  Louisville,  19° ;  Cincinnati  and  Keokuk,  17°.  The 
smallest  ranges :  Eastport,  5°  ;  Portland,  Me.,  6° ;  Dolath  and  Saint  Mark's,  7°  ;  Balti- 
more, Burlington,  Knoxville,  Marquette,  and  New  London,  8°. 

ATMOSPHERIC   ELBCTRICITY. 

Thunder-sioTTM  have  occurred  as  follows :  On  the  1st.  in  New  York,  Texas,  Kansas, 
Massachusetts,  Missouri ;  2d,  New  York,  Sonth  Carolina, Tennessee;  3d,  North  Carolina; 
5th,  Indian  Territ-ory,  Missouri ;  6th,  Georgia,  I iliuois,  New  York,  North  Carolina,  Ten- 
nessee.; 7th,  New  Jersey,  New  York;  14th,  Kansas;  18th,  Pennsylvania;  19th,  North 
Carolina;  20th,  Delaware,  Virginia. 

Auroras  were  observed  on  the  9th  at  Alpena  and  Escanaba.  Mich. ;  10th,  Pembina, 
Dak.,  Grand  Rapids,  Northport,  and  Alpena,  Mich.,  Dnlnth,  Minn.,  Embarrasa,  Rooky 
Run,  and  Leroy,  Win. ;  12th,  F<»rt  Sully,  Dak.,  Cornish  and  Standish,  Me.,  Boston, 
Mass.,  North  Argyle,  N.  Y. ;  13th,  Walthani,  Mass.,  Anbum,  N.  H. ;  17th,  Brookhaven, 
N.  Y.  The  aurora  of  the  I'ith  wa.*i  also  observed  from  thescQooner  Addie  Fuller  iu  41° 
14'  N.,  71°  10-  W.,  or  near  Cape  Cod. 

OPTICAL  PHRNOMBMA. 

Solar  halos  are  noted  as  follows :  Ist,  in  Illinois,  Florida,  Maine,  New  York,  Ohio, 
Tennessee;  2d,  New  York,  New  Hampshire,  North  Carolina:  4tb,  Ohio  ;  Titfa,  South 
Carolina,  Michigan,  Pennsylvania,  Ohio,  Tennessee;  Gth,  Illinois,  Maine,  Maaeachn- 
setts,  New  Hanipshi  e,  Tennessee,  Vermont;  7tb,  South  Carolina,  Iowa, Nebraska ; 
8th,  Texas;  9tli,  Michigan,  Tennessee;  10 tli, Tennessee;  11th,  Texas, North  Car<»lina, 
Tennessee ;  12th,  Iowa,  Indian  Territory,  Illinois,  Michigan,  Wisconsin ;  13t.b,  Sonth 
Carolina,  Dakota,  Georgia ;  14th,  South  Carolina,  North  Carolina,  Wisconnin  ;  17th, 
New  York,  Main**,  New  Hampshire ;  18th,  Maine,  New  Hampshire ;  2lst,  Wyoming, 
Kentucky ;  22<1,  Illinois,  Iowa,  Kansas,  Nebraska;  23d,  Georgia,  North  Carolina,  Ten- 
nessee ;  24th,  Sonth  Carolina,  North  Carolina.  Georgia ;  2Hth,  Maine,  New  Hampshire, 
Tennessee,  Vermont  j  27 tb,  Minnesota,  New  York,  Dakota,  Nebraska,  New  Hi«mpBhtre, 
Ohio ;  28th,  Mis-'onri.  New  Hampshire,  Ohio ;  29th,  Indiana,  Nebraska,  Ohio ;  30th, 
Dakota,  New  York,  Illinois,  Indian.*!,  Iowa,  Nebiadka,  New  Hampshire,  Pennsylvania. 

Lunar  halos  were  observed  on  the  1st  in  Georgia,  Ohio,  Illinois,  Minnesota,  Pennsyl- 
va*  ia,  Indiana.  Tennessee,  Kentucky,  Alabama,  Florida,  Utah,  Dakota,  New  Jersey, 
Virginia  ;  2d,  New  Jersey,  Michiean,  Tennessee,  ConnectiLMit,  Rhode  Island,  Virginia, 
North  Carolina,  West  Virginia,  Delaware,  Georgia,  New  York,  Ohio,  Pennsylvania; 
3d,  North  Carolina,  Missouri,  Georgia,  Tennessee ;  4tri,  New  Jersey,  South  Carolina, 
Alabama,  North  Carolina,  Colorado,  Georgia,  Ohio ;  5th,  Michigan,  Maryland.  New 
York,  Pennsylvania,  Rhode  Island,  North  Carolina,  New  Jersey^,  Missouri,  Ohio,  Ten- 
nessee ;  6th,  Florida,  New  York  ;  7th,  Tennessee  ;  8th,  Missouri ;  10th,  Vermont ;  19th, 
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Louisiana ;  20tb,  Miasoari ;  2l8t,  Nebraska,  Iowa,  West  Virginia ;  22d,  Indiana,  Wis- 
consin, Missouri,  Florida,  Illinois ;  23d,  Iowa,  Missouri,  Mississippi,  Nebraska,  Nejw 
Jersey,  Tennessee;  24ch,  South  Carolina^  Iowa, Tennessee,  Vir^iuia,  North  Carolina, 
Missouri,  New  Jersey ;  25l;h,  Indian  Territory,  Rhode  Island,  Nebraska,  North  Caro- 
lina, Minnesota,  Iowa,  Massachusetts,  Missouri;  26th,  Georgia,  Illinois,  Virginia,  New 
York,  Alabama,  Tennessee,  Pennsylvania,  N>>rth  Carolina,  Minnesota,  Massachusetts, 
Ohio,  Maine,  Michigan,  Nebraska,  New  Hampshire  ;  27th,  Maine,  New  York,  New  Jer- 
sey, Virginia,  Kentucky,  Alabama,  Missouri,  Indiana,  Iowa.  Nebraska,  New  Hampshire ; 
2Hr.h,  New  Jersey,  Ohio,  Iowa,  Indiana,  Wisconsin,  West  Virginia,  New  York,  Georgia, 
Minnesota,  Maryland,  Pennsylvania;  29th,  Iowa,  Maryland,  New  York,  Ohio,  Michi- 
gan, Maine,  West  Virginia,  Alabama,  Pennsylvania,  New  Jersey,  District  of  Columbia, 
Florida,  Indiana,  Wisconsin  ;  30tb,New  Jersey^  Maryland,  Ohio,  Michigan,  Texas,  Wis- 
cousin,  Alabama,  Connecticut,  Rhode  Island,  New  York,  Pennsylvania,  Florida,  North 
Carolina,  Massachusetts,  District  of  Coldmbia,  Delaware,  Illinois,  Indiana,  Iowa,  Min- 
nesota, Nebraska. 

Mirage  was  observed  on  the  7th  at  Sedgwick,  Kan«. ;  16th  and  28th,  Breckinridge, 
Minn. 

MISCELLANKOU8  PHENOMENA 

Zoological, — Wild  geew  were  seen  at  West  Point,  N.Y., flying  south,  16th;  Saint 
Meinrad,  lod.,  southwest,  16th  ;  Leesburgh,  Ind.,  east,  8th  ;  Fort  Madison,  Iowa,  north 
14th  and  20th,  sonth  6th,  east  30th;  Owing's  Mills,  Md.,  north,  2r>th ;  Fall  River, 
Mass.,  southwest,  17th;  Waltham,  Mass.,  southwest,  15th  ;  Clear  Creek,  Nebr.,  were 
plenty  7th ;  nearly  all  had  left  by  16th ;  Carson  City,  Nev.,  south,  Sd ;  Vineland,  N. 
J.,  south,  8th;  Ardenia,  N.  Y.,  south,  I8th  to  25tb;  Keiisico,  N.Y.,  southwest,  12th; 
Hector,  N.  Y.,  south,  15tti  and  16  h ;  Flashing.  N.  Y.,  s  nth,  15th ;  Carthagena,  Ohio, 
north,  15th ;  Euphrata,  Pa.,  south,  29th ;  Melissa,  Tex.,  were  flying  around  28th ; 
Stratford,  Vt.,  south,  15th;  Embarrass,  Wis.,  south,  1st;  Atlantic  City,  N.  J.,  south, 
16th  and  21st ;  Cincinnati,  Ohio,  south,  22d ;  Ca'ro,  111.,  south,  27th ;  Davenport,  Iowa, 
south,  4th  and  5th  ;  Keokuk,  Iowa,  south,  26th  ;  Maloue,  N.  Y.,  south, 21st ;  Pittsburgh, 
Pa.,  southwest,  9th;  Springfield,  Mass.,  south,  14th  and  18th;  Washington,  D.  C, 
south,  7th.  Wild  dneka  were  seen  at  Davenport,  Iowa,  flving  sonth,  3d,  4th,  5th,  25th, 
26th,  27th,  and  28th ;  Clear  Creek,  Neb.,  south,  5th ;  Wappinger's  Falls,  N.  Y.,  ee^t 
15th,  and  south  28th  ;  Ephrata,  Pa.,  west,  14th  ;  Corning,  Mo.,  were  flying  about  daily. 
Sand-hill  eranes  were  seen  at  Fort  Madison,  Iowa,  7th.  Blaokhirds  were  seen  at  Jack- 
aonborongh,  Ohio,  flying  south,  24th.  Bobint  last  seen  at  Webster  City,  Iowa,  1st. 
PhcBheHrd  last  seen  at  Waltham,  Mass.,  16th.  Ground-sparroKS  last  heard  at  Con- 
toocookville,  K.  H.,  3d.  Yellovo-hird  l^at  heard  at  Contoocookville,  N.  H.,23d.  Gran- 
hoppert :  In  Texas  a  dense  cloud  of  grasshoppers  appeared  during  the  last  10  days  of 
November;  at  Vevay,  Ind.,  a  remarkable  shower  of  grasshoppers  on  the  13th ;  at  Bax- 
ter Springs,  Kans., grasshoppers  were  killed  on  the  14th  by  the  snow-fall;  at  Cincin- 
nati, Ohio,  large  grasshoppers  alighting  on  the  14th. 

Folar  banda  were  reported  as  having  been  seen  on  the  1st  at  Carthagena,  Ohio ;  3d, 
Boonsborough,  Iowa;  5^h,  Wythevillo,  W.  Va. ;  6th,  Danville,  Ky. ;  7th,  Iowa  City, 
Iowa;  8th,  Boonsborough,  Iowa;  lltb,  Danville,  Ky.,  Carthagena,  Ohio,  and  Iowa  City, 
Iowa;  I2th,  Carthagena,  Ohio;  14  th,  Freehold,  N.J. ;  22d,  Iowa  City,  Iowa:  24th,  Ben- 
netUville,  Ky.,  and  Wytheville,  W.  Va.:  27th,  Danville,  Ky. ;  28th,  Freehold,  N.  J.; 
29th,  Carthagena,  Ohio. 

Zodiacal  li^it.— 16th,  Nashville,  Tenn. ;  24th,  Atco,  N.  J. 

Meteors  have  been  observed  as  follows:  1st,  in  New  York;  3d,  Massachusetts,  New 
Vork;  4th,  New  Hampshire;  5th,  Colorado,  Mississippi,  North  Carolina,  Ohio,  Penn- 
Bjlvania,  West  Virginia,  Wyoming;  6th,  Indiana,  Massachusetts;  7th,  Florida;  6th, 
Korth  Carolina ;  9th,  Illinois,  Iowa,  Missouri,  New  Jersey,  Pennsylvania!  10th,  Illinois, 
Iowa,  Maryland,  Missouri,  Ohio;  11th,  Indiana,  Iowa,  Maryland,  New  Jersey,  North 
Carolina,  Ohio,  Pennsylvania;  12th,  Florida,  Indiana,  M>issachnsetts,  New  York.  Ohio, 
Pennsylvania;  I3th,  North  Carolina,  Pennsylvania;  14th,  Dintriet  of  Columbia,  Minne- 
sota; 15th,  Florida,  Iowa;  16rh,  New  Jersey,  New  York;  19th,  Nebraska;  20th,  North 
Carolina;  21st,  New  York ;  22d,  Florida,  New  Jerstiy;  27th,  Maryland,  Wisconsin ;  28th, 
Ohio;  29th,  Maryland,  Pennsylvania;  30th,  Massac hnsetts.  New  Jersey. 

Foreet  and  prairie  Jlrea. — Brecken ridge,  2d  and  10th;  Pembina,  10th;  Bennettsville, 
Ky..  11th. 

Earthqaakee. — An  earthquake  shock  was  felt  at  Eastport,  Me.,  at  1  p.  m.  of  the  20th. 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brig.  Gen.  (Brevet  Assigned),  Chief  Signal-Officer,  F.  S.  A. 
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Papbr  31. 
MONTHLY  WEATHER  REVIEW,  DECEMBER,  1876. 

INTRODUCTION. 

In  compiliag  the  present  review  nse  has  been  made  of  all  meteorological  data  re- 
ceived up  to  .ianaary  15tb  from  the  Volaotary  Observers,  Army  Post  and  Sigoal- 
Service  Stations.  The  moat  prominent  features  io  the  meteorology  of  the  month  have 
been :  1st.  The  large  number  and  very  rapid  movement  of  the  areas  of  low  pressure. 
2d.  The  low  temperature,  which  has  averaged  from  2^  to  8°  below  the  average  for 
many  years  throughout  the  country  east  of  the  100th  meridian,  as  was  anticipated  in 
the  review  for  September.  Oo  the  Pacific  slope  the  month  has  b<^en  warmer  than 
usual.  3d.  The  absence  nf  any  area  of  very  high  pressure  west  of  the  Mississippi. 
4th.  The  remarkable  meteor  oH  the  2l'st,  5th.  The  interesting  solar  halo  of  December 
23d.    6th   The  alisence  of  raio  on  the  Pacific  coast. 

BAROMBTRIC  PRESSURE. 

In  general. — The  distribution  of  average  pressures  for  the  month  is  shown  by  the 
isobars  on  Map  No.  II.  The  highest  average  is  there  located  in  the  Lower  Mississippi 
Valley,  with  a  nuarly  equal  pressure  in  Eastern  Dakota.  The  lowest  pressure  is,  as 
usual,  over  the  Qulf  of  Saint  Lawrence.  The  isobar  of  30.00  passes  from  Lake  Supe- 
rior southeastward  t-o  New  Jersey.  The  average  pressures  at -stations  received  since 
the  map  was  printed  are  Virginia  City,  29.75;  Fort  Sully,  30.17  ;  Pembina,  30.16;  Bis- 
marck, 30.06. 

Arecis  of  high  &a)*ome/er.— No.  I.  On  the  rooming  of  the  1st  of  December  the  pres- 
sure was  30.85  in  Dakota,  diminishing  thence  eastward  to  the  Atlantic.  On  the  morn- 
ing of  the  2d  the  pressure  had  very  generally  diminished  west  of  the  Mississippi,  but 
iucrHased  to  the  eastward.  The  area  of  highest  barometer  extended  from  Minnesota 
son theast ward  to  Louisiana,  with  temperatures  of  — 5^  and  -f-25^  in  these  two  States 
respectively.  On  the  morning  of  the  3d  the  highest  pressure  continued  to  extend 
from  Manitoba  to  the  Gulf  States,  but  gradients  had  generally  diminished.  On  the 
morning  of  the  4th  the  pressure  was  hi^est  in  the  Lower  Missouri  Valley,  and  on  the 
morning  of  the  5th  in  Lout»iana  and  Mississippi,  while  low  barometer  No.  I  was  cen- 
tral over  Manitoba.  The  area  of  highest  pressure  now  moved  eastward  and  was,  on 
the  morning  of  the  6th,  central  in  Alabama,  and  on  the  morning  of  the  7tli  in  Geor- 
gia and  Florida. 

No.  II.  This  area  appears  on  the  morning  of  the  8th  central  in  Texas,  where  it  had 
apparently  been  formed  by  the  flow  of  air  from  the  northwestern  portion  of  the  S^ate, 
in  connection  with  the  low  barometer  No.  II  that  was  then  developing  in  the  Lake 
region,  and  the  falling  pressure  in  the  South  Atlantic  States.  During  the  rest  of 
December  8tb  the  very  general  flow  of  cold  air  from  tbe  Northwest  caused  an  exten- 
sion of  the  area  of  high  pressure  over  the  whole  country  west  of  the  Mississippi. 
The  very  severe  storms  known  in  local  parlance  as  "  blizzards  '^  were  reported  on  the 
8th  as  prevailing  in  Iowa  and  Wisconsin,  where  temperatures  of  — 15^^  and — 2C^ 
prevailed,  with  violent  northwest  winds  and  much  drifting  snow.  On  the  morning  of 
Deceuil>er  9th  the  highest  pressure  was  central  over  Missouri,  Illinois,  and  Tennessee, 
whence  it  moved  rapidly  to  the  southeasjtward,  being  central  over  North  Carolina  on 
the  morning  of  the  10th. 

No.  III.  The  low  pressure  that  prevailed  on  the  llth  over  the  Lake  region  was,  as 
nsuul,  attended  by  rising  barometer,  extending  from  the  Gulf  northward  over  tbe  Gulf 
States,  where  it  was  quite  well  marked  on  the  morning  of  the  l;.'th.  The  central 
highest  pressure  was,  however,  by  the  morning  of  the  l3th,  transferred  eastward  to 
the  South  Atlantic  coast. 

No.  IV.  Thdlow  pressure  No.  VII  ovor  Lake  Superior  on  the  morning  of  the  14th, 
had,  during  its  southeastward  progress  through  British  America,  been  followed  by 
rising  barometer  on  the  Pacific  coast.  During  the  13th  and  on  the  morning  of  the 
14th  the  pressure  was  highest  in  Dakota,  with  very  steep  gradients  eastward  over 
Minnesota  and  Lake  Superior.  This  formed  a  small  bnt  welMefined  area  of  high 
pressure,  which  moved  rapidly  southeastward,  being  on  the  morning  of  tbe  15th  cen- 
tral in  Arkansas,  and  at  midnight  of  the  15th  central  in  Louisiana. 

No.  V.  The  rapidly  rising  barometer  and  very  cold,  high  northerly  winds  in  the 
rear  of  low  barometer  No.  VIII»  extended  rapidly  southward  over  the  Northwest, 
where  pressure  was  highest  on  the  morning  of  the  16th,  whence  it  extended  eastward 
'with  nnusnal  rapidity,  and  was  on  the  morning  of  the  17th  central  in  New  York.  This 
area  of  high  pressure  seems  then  to  have  taken  a  somewhat  unusual  course  towards 
the  northeast,  being  central  over  the  Gulf  of  Saint  Lawrence  on  the  morning  of  the 
18ch. 
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No.  VI.  The  low  barometer  No.  IX  was,  daring  the  17th,  followed  by  high  press- 
ure No.  YI,  which  moved  directly  southward,  aDOwas  central  on  the  morning  of  the 
18th  in  Kansas,  and  on  the  morning  of  the  19th  extended  from  Texas  to  Georgia, 
whence  it  spread  over  the  Southern  States,  and  was  merged  into  the  sncceeding  area. 

No  VII.  Was  cential  on  the  morning  of  the  19th  in  Manitoba,  whence  it  moved 
eastward,  and  was  on  the  20th,  7.:)5  a.  m.,  central  in  Canada,  and  on  the  21st,  7.35 
a.  ni.,  central  in  Maine,  after  which  it  disappears. 

No.  VIII.  The  slight  depre^ion  No.  XII,  which  was,  on  the  morning  of  the  22d, 
ct*utt-a1  in  the  Ohio  Valley,  was  followed  by  an  extended  southward  flow  of  c  >ld  air 
over  the  western  plains,  and  the  highest  pressare  was,  at  7.35  a.  m.,  of  the  23d,  cen- 
tra*] in  Dakota,  whence  it  moved  ea8twara  over  the  Lakes,  while  low  barometer  No. 
XIII,  developed  in  Texas  and  moved  t  astward  along  the  Gulf  coast.  The  highest 
prt*ssore  was,  on  the  morning  of  the  25th,  central  in  Upper  Canada,  and  on  the  26tb, 
7.35  a.  m.,  central  in  Maine. 

No.  IX.  The  pressure  remained  pretty  uniform  on  the  26th  and  27th,  bat  was,  on 
the  morning  of  the  2dth,  highest  over  the  Upper  Mi.HMissippi  Valley,  Lake  regon,  and 
Middle  States,  while  the  severe  st«>rm  center.  No.  XIV,  was  on  the  Louisiana  coast. 
This  storm  was  followed  by  an  extensive  area  of  high  barometer,  central  in  the  South- 
west, on  tbe  29th  and  30tb,  whence  it  moved  northeastward,  and  was  central  in  Ten- 
nessee on  tbe  morning  of  the  31st,  while  storm  No.  XV  was  advancing  eastward  over 
the  Texus  coast. 

Areas  of  low  barometer, — The  areas  of  low  baro  neter  have  been  numerons,  and  have 
niove<l  with  unusual  rapidity.  The  highest  rate  of  progress  h.vs  b»en  that  of  No.  X, 
being  59  miles  hourly ;  the  lowest,  No.  XIII,  being  17  miles  hourly.  The  average  of  all 
was  38  miles  per  hoar.  Of  the  fifteen  tracks  given  on  Chart  No.  I,  seven  belong  to  the 
Lake  region,  four  passed  through  Missouri  or  Illinois,  three  cume  from  Texas  and  one 
belonged  to  the  Atlantic  Ocean.  In  general  this  month  has  been  considered  very 
stormy  and  nnpleasant,  both  on  sea  and  land. 

No.  I.  This  depression  was  in  Manitoba  on  the  morning  of  the  5th,  having  evi- 
dently moved  southbastward  along  tbe  slope  of  the  Rocky  Mountains,  while  the 
barometer  had  been  rising  at  Portland,  Greg.  On  tbe  afternoon  of  Decern bt^rBtb,  4.35 
p.  m.,  tbe  depression  was  very  extensive  and  central  north  of  Lake  Huron.  Dd  member 
7th,  4.35  p.  m.,  the  depression  was  apparitnrly  central  in  New  Brunswick,  and  followed 
by  light  snow  over  the  Lower  Lakes  and  New  England. 

No.  II.  This  dt^pressioQ  tirst  appears  December  8th.  7.35  a.  m.,  over  Lake  Superior, 
whither  it  had  moved  from  the  north  or  northwest.  The  harouiett-r  fell  rapidly 
during  the  day  over  the  eastern  portion  of  the  Lskes,  bat  was  ri-'ing  rapidly  over  the 
western  portion,  with  very  low  temperatures  and  northwest  gales.  By  7.35  a.  m.  of 
the  9th  the  area  of  lowest  pressure,  29.10,  extended  as  an  elongated  oval  from  Mon- 
trenl  to  Boston,  with  very  cold  westerly  gales  over  tbe  Middle  States  and  Lakes. 
Among  the  highest  winds  reported  were:  Cape  May,  southwest,  72  miles;  Grand 
Haven,  west,  49;  Erie,  west,  48 ;  Port  Huron,  west,  :^5;  New  York,  west,  60;  Sandy 
Hook,  west,  84  ;  New  Haven,  west,  40  ;  Newport,  southwest,  60;  Wood's  Holl,  north- 
west, 50;  Wilmington,  northwest,  29  ;  Rochester,  southwest.  36;  Oswego,  northwest, 
36;  Portland,  Me.,  east,  38;  Philadelphia,  northwest,  42;  Marquette,  northwest,  54; 
Eastport,  east,  43;  Grand  Haven,  west,  49;  Cape  Lookout,  west,  50;  Barnegat,  west, 
45 ;  Boston,  west,  50.  The  depression  continued  moving  eastward,  and  was,  December 
9th,  11  p.  m.,  central  over  the  Bay  of  Fundy,  with  the  lowest  pressure,  28.80. 

No.  III.  While  No.  II  was  moving  over  New  England,  depression  No.  Ill  was  mov- 
ing southeastward  over  Dakota,  having  evidently  originated  on  the  eastern  slope  of 
the  Rocky  Mountains,  since  the  pressure  at  Portland,  Oreg.,  had  remaiuHd  nearly  sta- 
tionary for  several  days.  December  lOtb,  7.35  a.  m.,  it  was  central  in  the  Northwest, 
whence  it  moved  southeast  and  eastward,  and  disappeared  over  Ohio  daring  the  day, 
being  merged  into  the  more  extensive  depression  tnat  followed. 

No.  IV.  This  depression  seems  also,  like  No.  Ill,  to  have  rapidly  advanced 'from  the 
Northwest  into  Manitoba,  where  it  rapidly  developed  on  December  10th,  between  4 

S.m.  and  11  p.  m.,  and  on  the  morning  of  the  lltb  was  central  north  of  Minnesota; 
nring  the  resc  of  that  day  it  extended  southward  over  the  Lake  region  and  Canada, 
where  it  was  central  on  the  morning  of  the  12th.  Daring  the  rest  of  the  day  No.  IV 
slowly  disappeared  during  the  advance  of  No.  VI. 

No.  V.  Thisdepresnion  seems  to  have  originated  near  Cape  Hatteras  during  the  lltb 
between  the  areas  of  northeast  winds  that  prevailed  to  the  northward,  and  of  south- 
west winds  that  prevailed  to  the  southward  of  this  region.  It  was  on  the  morning  of 
the  12th  apparently  but  a  slight  depression,  but  a  severer  storm  may  have  prevailed 
to  the  eastward,  whose  nucleus  was  central  near  Halifax  at  4.35  p.  m.,  and  near  Cape 
Breton  at  11  p.  m.,  at  which  place  the  pressure  had  fallen  to  29.02,  showing  that  a 
severe  storm  was  then  under  way. 

No.  VI.  This  depression  first  appears  in  Montana  and  Western  Dakota  on  the  morn- 
ing of  the  12th,  whence  it  moved  aue  eastward  over  the  Upper  Lakes  into  Canada,  and 
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thenoe  northeast  down  the  Saint  Lawrence  Valley,  bat  is  not  traceable  on  the  weather- 
mapa  after  4.35  p.  m.  of  the  13th. 

No.  VII.  This  depression  very  closely  followed  No.  VI,  and  may  possibly  be  consid- 
ered as  its  western  portion.  It  was,  4.35  p.  m.  December  13,  central  north  of  Minne- 
sota, whence  it  moved  son theast ward  to  L^ke  Superior,  followed  by  a  very  steep 
gradient.  On  the  14th  it  moved  eastward  along  the  northern  limit  of  Canada,  while 
brisk  northwest;  winds,  cloud  and  snow,  prevailed  over  the  Lakes;  it  was,  on  the 
morning  of  the  15tM,  central  at  the  mouth  of  the  Saint  Lawrence. 

No.  VIII.  Like  four  of  the  preceding  areas.  No.  VIII  descended  from  Manitoba 
southeastward  to  Lake  Superior,  where  it  was  central  on  the  morning  of  the  15rb.  It 
continued  during  the  day  moving  southeastward  to  Lake  Ontario,  but  at  midnight 
turned  northeastward,  and  at  7.:)5  a.  m.  of  the  16th  was  central  in  Northern  Maine. 
G-ales  and  high  winds  from  southwest  to  northwest  prevailed  over  the  Lakes,  Saint 
Lawrence  Valley,  Middle  and  Eastern  States  on  the  15th  and  16th,  while  the  central 
depression  seems  to  have  spread  over  the  entire  Gulf  of  Saint  Lawrence,  where  the 
Storm  was  quite  severe. 

No.  IX.  This  <lepreHsion  originated  in  Kansas  and  Northern  Texas,  over  which  legton, 
warm  sontherly  winds  prevailed  on  the  16th.  These  winds,  at  II  p.  m.  of  the  16th, 
extended  continuously  northward  to  Montana  and  Manitoba,  and  were  evideutly  due 
to  the  low  barometer  that  prevailed  at  Che  R  >cky  Moiiiitaii  and  Pacific  coast  statious. 
Toward  the  same  region  of  low  barometer  there  also  set  in  after  11  p.  m.  of  the  16th, 
strong  north  and  east  winds,  which,  on  the  m  irning  of  the  17th,  prevailed  from  Kan- 
sas and  Missonri  northward,  and  were  p>ssibly,  i  i  part,  a  consequeuoe  of  fie  precipi- 
tation, in  thu  form  of  light  cloud  and  light  rain  or  snow,  which  had  taken  place  before 
7.35  a.  m.  December  17,  over  the  entire  country  weit  of  the  Mi^Hisiippi.  The  depres- 
sion moved  ra  lidly  eastwari  over  the  Ohio  Valley,  and  thence  norbheast  along  thti 
western  slope  of  the  AUeghanies  to  New  York,  where  it  was  central  December  18, 7.35 
a.  m.,  and  whence  it  tnrned  during  the  day  abruptly  eastward  to  Cape  Cod.  It  was, 
at  11  p.  m.,  central  near  Eastport,  M^.,  the  lowest  barometer  beiug  20.25,  and  with 
severe  easterly  gales  at  Halifax  and  Eastport.  Its  last  location  was  in  the  morning, 
December  19.  near  Prince  Edward's  Island,  Gulf  of  ^aint  Lawrence,  with  a  central 
pressure  of  29.00  or  le^s,  and  severe  storm  throughout  the  neighboring  region. 

No.  X.  This  d«*pression  seems  to  have  originated  on  the  18th  between  7.35  a.  m.  and 
4.35  p.  m.  The  area  of  hi^h  barometer  No.  VI,  which  was  then  central  in  Kansas  and 
Arkansas,  appears  to  have  supplied  an  abundant  flow  of  air  northward  toward  Ne- 
braska, Iowa,  and  Central  Minnesota.  The  temperatures  in  these  States  rose  with 
unusual  rapidity  between  the  morning  and  afternooi  observations,  some  of  the  changes 
in  the  nine  hours  being  as  follows :  Chevenne,  27^ ;  Denver,  25^  ;  North  Platte,  4^; 
Fort  Sully,  39° ;  Omaha,  3.3° ;  Leavenworth,  23^" ;  Keokuk,  23° ;  La  Crosse,  18^ ;  Saint 
Paul,  2'^^ ;  Duluth,  16^.  Equally  decided  was  the  southward  flow  of  cold  air  from 
British  America  toward  the  same  region,  on  the  north  side  of  which  temperatures  fell 
or  remained  stationary.  It  was  in  the  region  between  these  opposing  winds  and 
strongly  contrasted  temperatures  that  cloud  and  haze  formed  during  the  day,  and  that 
the  area  of  lowest  pressure  was  rapidly  developed  as  a  trough  stretching  from  South- 
ern Minnesota  northeastward  into  British  America.  On  the  morning  of  the  19th  this 
area  was  central  in  Canada,  with  branches  extending  far  to  the  southeast  and  south- 
west, bnt  its  farther  progress  cannot  be  traced,  as  it  seems  to  have  become  merged 
into  No.  IX,  and  the  general  depression  then  existing  to  the  eastward. 

No.  XI.  On  the  20ih,  7.35  a.  m.,  the  low  barometer  that  had  apparently  been  devel- 
oping in  New  Mexico  during  the  previous  night  was  central  in  Indian  Territory, 
whence  it  moved  northeastward,  wirh  light  rains,  in  the  Gulf  States,  and  was  dissi- 
pated during  tbe  day  over  the  Ohio  Valley,  without  having  been  accompanied  by  high 
winds  at  any  of  our  st«tions. 

No.  XII.  This  depresMon  appears  flrst  in  Western  Dakota,  at  11  p.  m.  of  the  20th, 
while  the  temperatores  had  greatly  fallen  in  Manitoba,  with  light  northerly  winds 
a^'d  clear  weather.  The  central  depressioix  moved  quite  rapidly  southeastwanl  to 
Mi^60uri,  where  it  was  central  11  p.  m.  2l8t,  precede<l  by  extensive  rains  over  thi 
SonthHrn  States;  thence  its  course  was  eastward  to  the  New  Jerst^y  coast,  which  it 
reached  on  the  22d,  lip.  ni.,  accompanied  by  snow  over  the  Lower  Lakes,  Middle  and 
Eastern  Slates,  and  by  high  northeast  to  northwest  winds  on  the  Atlantic  coast.  It 
waH  last  seen  at  4.35  p.  m.  of  the  23d,  east  of  Cape  Breton,  moving  rapidly  northeast. 

No.  XIII.  The  moderat-e  norther  that  followed  low  barometer  No.  XII  seems  to  have 
been  in  great  part  indnced  by  the  low  pressure  prevailing  from  Texas  to  California  on 
the  22d,  and  to  have  given  rise  to  the  area  of  rain  and  subsequent  low  prcKsnre,  No. 
XIII,  which  was  central  on  the  western  border  of  Texas  at  4.35  p.  m.  of  the  2Jd.  The 
barometric  depression  of  the  2id  was  evidently  one  of  manv  sitniUr  cases  in  whi  \\x  an 
area  of  low  barometer,  existing  upon  the  Pacific  coast  of  Mexico,  is  transferred  to  the 
eastern  slope  of  the  Cordilleras,  precisely  as  occurs  frequently  along  the  coast  from 
Alaska  to  Oregon.  In  both  regions  the  consequences  are  similar,  namely,  a  strong  flow 
of  nir  westward,  up  the  slope  of  the  Rocky  Mountains,  and  the  formaiion  of  areas  of 
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clniid,  rain,  and  snow^  with  new  centers  of  low  prewure.  The  coarse  parsned  by  No. 
XIII  was  slowly  eastward  alooff  the  Gaif  coast  to  Northern  Florida,  over  which  it 
disappeared  4.35  p.  m.  of  the  25tb,  having  been  accompanied  by  heavy  rains  throngh- 
ont  the  Gnlf  and  Sooth  Atlantic  States,  and  followed  by  a  severe  norther  over  the 
Western  Gnlf  coast. 

No.  XIV.  This  area  seems  to  have  originated  in  Western  Texas  under  conditions  very 
similar  to  those  attending  the  formation  of  No.  XIII.  It  was  central  near  the  Texas 
coast  at  II  p.  m.  of  the  *2^,  whence  it  moved  slowly  eastward  to  the  month  of  the 
Mississippi,  and  then  turne<l  to  the  northoistward  through  Alabama  and  West  Vir- 
gioia  into  Eastern  New  York,  where  it  was  central  at  II  p.  m.  of  r.he  29th.  The  cen- 
tral low  barometer  had  steadily  and  rapidly  fallen  from  29.80,  at  II  p.  m.  of  the  27th, 
and  29.65,  at  II  p.  ro.  of  the  28th,  to  28.85  at  II  p.  m.  of  the  29th.  At  which  time  also 
the  area  of  »«now  and  rain,  with  high  winds  or  gales,  covered  the  Lower  Lakes,  Middle 
and  Eastern  States,  making  this  one  of  the  severe  storms  of  a  very  stormy  month. 
The  depression  continued  its  coarse  northeastward  on  the  30th,  and  was  at  midnight 
centra]  over  the  Gnlf  of  Saint  Lawrence. 

No.  XV. — While  No.  XIV  was,  during  the  evening  of  December  30,  passing  over  New 
Brunswick,  and  the  highest  pressure  was  central  in  the  eastern  Gnlf  States,  a  third 
depression.  No.  XV,  was  developing  in  Weste  n  Texas  or  Northern  Mexico,  in  conse- 
quence of  the  precipitation  of  moisture  that  bad  been  carried  by  easterly  winds  np 
the  elope  of  the  Rocky  Mountains.  This  depression  was  central  at  midnight  of  the 
30th  west  of  Indianola,  but  at  7.35  a.  m.  of  the  3l8t  was,  as  a  violent  storm,  central 
between  Indianola  and  Galveston.  It  moved  eastward  during  the  rest  of  the  3 1st, 
with  increasing  severity,  and  was,  on  the  morning  of  January  1, 1877,  central  in  Geor- 
gia, while  northerly  gales  prevailed  in  the  Western  Gulf.  The  track  of  this  memora- 
ble storm,  during  the  Ist  and  2d  of  January,  is  shown  on  Chart  No.  I,  but  its  further 
history  belongs  to  the  Review  for  that  month. 

Storms  at  sea  have  been  reported  by  numerous  vessels,  among  them  as  follows  :  On 
the  1st,  heavy  northwest  gales  off  Cape  Horu;  also  in  latitude  44^  north,  longitude  40^ 
west;  hurrioaue  in  37^  north,  16^  west.  On  the  1st  and  2d,  northwest  gtle  off  Cape 
Hatteras.  On  the  4th,  heavy  northwest  gale  30^  north,  70^  west ;  hurricane  near  the 
Orkney  Islands.  On  the  7th,  storm  near  Cape  May ;  on  the  8th,  heavy  west  gale 
off  Cape  Hatteras;  on  the  9th,  furious  northwest  gale  prevailed  along  the  Middle  and 
East  Atlantic  coast,  iu'^reasing  to  a  hurricane  force  in  some  localitirs.  This  gale  was 
felt  at  sea  as  follows:  On  the  Western  Bank  ;  also  at  40^  15'  north,  67^  west ;  at  A'^° 
north,  640  ^^^t  (a  hurricane,  bar.  28.80) ;  at  42^  north,  GP  west ;  at  40^  north,  70o<we8t. 
On  the  lOib  the  gale  of  the  preceding  day  continued,  with  high  sea,  being  i  eported  from 
41°  44'  north,  59^  west ;  41^  north.  56°  west ;  36°  north,  70^  west,  and  A(P  north,  70° 
west.  On  the  I2th,  a  terrific  gale  in  the  Prince  Edward  Islands ;  I3th  gale  with 
high  sea,  410  north,  62°  west;  I4th,  gale  with  high  sea,  4\P  north,  37^  west;  I5th, 
heavy  gale  and  very  high  sea,  48^  north,  37^  west;  also  41^  north,  72^  west;  I6th, 
heavy  northeast  gale,  veering  to  northwest  on  the  Middle  and  East  Atlantic  coast. 
At  Saint  John,  New  Brunswick,  the  storm  of  the  I6th  and  17th  wtis  the  severest  of  the 
season  ;  wind-gusts  of  fifty  miles  and  heavy  snow,  with  great  fall  in  temperature,  were 
reported ;  I8th,  heavy  gale  and  high  sea,  46^  north,  48°  west ;  I9th,  heavy  gale,  45° 
north,  53^  west;  hurricane,  34*^  north,  74°  west;  also  a  gale,  34^  north,  43^  west;  also 
heavy  northwest  gale  off  the  Middle  Atlantic  coasr ;  24th,  heavy  northwest  gale,  34^ 
north,  74°  west ;  26ih,  heavy  northwest  gale,  48°  17'  north,  34°  50'  west;  also  at  47° 
31'  north,  27°  30'  west ;  29th,  northeast  gale  veering  to  southwest,  26<^  north,  71°  west ; 
also  a  heavy  northeast  gale  veering  to  southwest,  and  at  times  blowing  with  hurricane 
force;  twenty  miles  southeast  of  Absecom,  a  cyclone  was  encountered  between  New 
York  and  Bermnda  by  the  bark  Elila  Brass ;  30th,  heavy  southwest  gale  off  Cape  Fear 
river-bar;  3Ist,  heavy  northeast  gale  and  snow-storm  off  the  New  Jeisey  coast. 

TKMPEBATURE  OF  THE  AIR. 

In  general. — The  general  distribution  of  the  temperature  for  the  month  is  shown  by 
the  isotherms  on  Chart  No.  II,  irom  which  it  appears  that  the  temperatures  have,  on 
the  Pacific  Coast,  been  somewhat  above  the  average.  At  the  stations  in  the  Rocky 
Mountains  the  deviations  were:  Salt  Lake  City,  3°;  Cheyenne,  3° .9 ;  Denver,  \°.7; 
Santa  F^,  2^;  all  below  the  average.  East  of  the  Rocky  Mountains,  and  for  altitudes 
lens  than  5,000  feet,  the  temperatures  everywhere  have  been  much  below  the  average. 

The  maximum  temperatures  above  7(P  have  been  as  follows :  Corsicana,  72°  ;  Denison, 
72°  ;  Galveston,  1(P  ;  Indianola.  75°  ;  Jacksonville,  71^^  ;  Key  West,  87^  ;  Montgomery, 
70^;  New  Orleans,  72° ;  San  Diego,  77^;  Shreveport.  70^  ;  Boerne,  Tex.,  71^;  and  the 
maxima  lower  than  40°  have  been,  at  Alpena,  38° ;  Dnlnth,  39^  ;  Escanaba,  •  6°  ;  Mar 
qaette,370;  Pembina,  35°;  Pike's  Peak,  27°;  Port  Huron,  40°.  The  maximum  tem- 
peratures for  the  month  generally  occurred  from  the  llth  to  the  I4th  at  m^mt  of  the 
stations  east  of  the  Rocky  Mountains,  during  the  movement  of  storms  No.s.  IV,  V,  VI, 
and  VIL 

Minimum  femperatureahelow --20°  are  as  follows:  Bismarck,  —23° ;  Breckenridg'*,— 23 ; 
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Deover,  —25;  Dulnth,  —30;  Foit  Sully,  —26;  La  Crosse,  —24;  North  Platte,  —25; 
Pembiua,  —49 ;  Pike's  Peak,  —21 ;  Saiot  Paul,  —27.  The  miDimam  aboYO  +20^  have 
been  Charlestou,  23;  Galveston,  26;  Indianola,  23;  Jackson ville,  24 ;  Key  West,  45; 
Mobile,  21 ;  New  Orleans,  26;  Portland,  Oreg.,  24;  San  Diego,  43 ;  Saa  Francisco,  42; 
Savannah  20,  and  Tybee  Island  25.  The  minimum  temperaturt-s  have  attended  the 
progress  of  areas  of  high  pressure  and  clear,  dry  weather,  as  given  in  the  previous 
chapter.  The  principal  epochs  of  low  temperature  have  bieii  asfillowit:  1st  in  Florida; 
2d,  Georgia,  South  Caroliaa  and  Florida;  3d,  Florida;  4fh,  Florida;  6th,  Georgia,  Flor- 
ida; 7th  aud  8th,  Dakota,  Missouri;  9th,  Illinois,  Ohio,  Iowa,  Minnesota,  Indiana,  Ten- 
nessee, WiHoonsin,  Kentucky;  10th,  New  Jersey,  Maryland,  North  Carolina,  Ohio, 
Michigan,  Pennsylvania.  Virginia,  West  Virginia,  New  York,  District  of  Columbia ; 
llth,  California;  14tb,  Utah  ;  I5tb, California ;  16th,  Michigan,  New  York,  Minnesota, 
Oregon  ;  17th,  New  York,  Michigan,  Massachusetts,  Vermont,  New  Jersey,  Maine,  Con- 
necticut, Rhode  Island,  California;  18th,  Utah,  California;  23d,  California,  Montana, 
Texas ;  24th,  Wyoming  Territory,  Colorado,  New  Mexico ;  *5th,  New  York,  Wyoming 
Territory,  Texas,  Massachusetts;  26th,  Dakota,  Kansas,  Nebraska;  27th,  Dakota;  2dth, 
Colorado;  29th,  Dakota,  Texas,  Kansas,  Nebraska;  30th,  Minuesot4^  Illinois,  Dakota, 
Indian  Territory,  Tennessee,  G^rgia,  Alabama,  Miesissippi,  Louisiana,  Nebraska ;  3Ut 
Tennessee. 

Ranges  of  temperature, — The  largest  ranges  of  temperatures  for  the  month  have  been : 
Denver,  93°;  North  Platte,  87°;  Dodee  City  and  Pembina,  84^;  Fort  Sully,  82°;  Fort 
Gibson,  77° ;  Breckenridge,  7&^;  YanKton,  72°  ;  Leavenworth  and  Dulnth,  69° ;  Sai  jt 
Paul,  68° ;  Bismarck  Denison,  Keokuk,  La  Crosse  and  Viginia  City,  67°.  The  sniiiileat 
ranges  have  been :  San  Francisco,  22° ;  Portland,  Oreg.,  and  Salt  Lake  City,  32° ;  San 
Diego,  34°;  Tybee  Island,  38°;  Buffalo,  Charleston,  Kev  West,  and  \ew  Orleans, -42°  ; 
Cape  Lookout,  Sandy  Hook,  and  Smithville,  43° ;  Atlantic  City,  Barnegat,  and  Gal- 
veston, 44°. 

F\ro9ts  have  occurred  as  far  southward  as  the  Gulf  States  in  every  day  of  the*  month 
except  the  following:  8th,  llth,  I4th,  21st,  ^2d,  2:)d,  and  24th.  The  first  period  of 
cold,  which  continued  from  the  Ist  to  the  6tb  i**  esp  cially  reported  on  by  the  observer 
at  Pnnta  Rassa,  according  to  whom,  at  that  place,  scarcely  anything  escaped  being 
injured  by  the  cold.  Large  quantities  of  fish,  of  all  sizes  aud  kind  ,  were  killed  by  the 
cold  water  and  cast  qp  on  the  bea  )h  daily.  Snow  fell  for  about  live  minutes  on  the 
morning  of  the  1st.  Within  a  region  of  fifry  miles  radius  fro^t  occurred  nearly  every 
day. 

PRECIPITATION. 

In  general, — ^The  distribntton  of  the  total  amount  of  rain  or  melted  snow  for  Decem- 
ber is  shown  upon  Chart  No.  IIL  The  great  irregularity  in  snow-fall  and  its  drifting 
by  the  wind,  as  well  as  the  want  of  uniformity  in  methods  of  measuring  the  dry  aud 
the  melted  snow,  render  the  Isohyetal  lines  open  to  some  doubt;  but,  in  geueral,  it  ap- 
pears that  less  than  an  inch  fell  in  Minnesota,  Iowa,  Illinois,  and  westward  to  the  Rocky. 
Mountains,  producing  a  large  deficiency  in  this  region  as  compared  with  normal  val- 
ues. The  deficiency  is  also  quite  decided  in  the  Ohio  Valley  and  Tennessee  and  for 
the  Middle  Atlantic  States  A  small  deficiency  is  reporte  1  from  the  Upper  and  Lower 
Lake  regions,  Minnesota,  New  England  and  the  Western  Gulf  States,  but  a  larg»)  ex- 
cess has  fallen  in  the  Eastern  Gulf  and  South  Atlantic  States.  The  deficiency  iu  New 
England  and  the  Middle  Atlantic  States  was  to  a  large  extent  made  up  for  by  the 
storm  of  January  1, 1877.  The  most  remarkable  feature  of  the  map  is  the  remarkable 
deficiency  in  Oregon  aud  California.  The  normal  values  for  these  regions  are  approx- 
imately as  follows:  San  Diego,  2  inches,  San  Francisco,  5  inches,  and  Portland,  Oreg., 
7  inches.  These  notable  deficiencies  are  to  be  taken  in  connection  with  the  high  tem- 
perature and  the  high  barometric  pressures  that  have  also  prevailed  there. 

Stations  reporting  no  7'ain  during  m4>nth. — ^No  rain  at  all  is  reported  from  four  stations 
in  the  immediate  neighborhood  of  San  Francisco,  Cal.,  as  also  from  Fort  Clarke,  on 
the  Rio  Grande,  Texas.  Numerous  stations  report  one-tenth  inch  of  rain,  or  less,  near 
the  boundary  between  Kansas  and  Nebraska. 

Stations  reporting  heavy  rains  or  snow  are  as  follows:  Cape  Lookout,  6.15;  Jackson- 
ville, 6.15;  Mobile,  7.18;  New  Orleans,  9.57;  Saint  Mark's,  8.51 ;  Baton  Rouge,  2  inches 
of  rain  fell  from  noon  to  10  p.  m.  of  the  3l8t.  Heavy  snmos  were  reported  as  follows : 
Monticello,  Ark.,  28tb,  7  inches ;  31st,  21  inches ;  Lenore,  N.  C.  24th  and  25th,  11  inches ; 
Spartanbnrg,  S.  C,  23d,  24th,  and  25th,  10  inchei;  McMinville,  Tenn.,  28th  and  29th, 
14  inches  ;  heaviest  snow  ever  known  ;  Raleigh,  N.  C,  25th,  13  inches;  heavitsst  snow- 
storm ever  known  in  that  vicinity;  Memphis,  Tenn.,  28th,  8^  inches;  Shelby ville, 
Tenn.,  28th,  the  beavirst  buow-fall  since  the  15th  and  16th  of  May,  1813,  wh«n  the  fall 
was  21  inches,  and  very  nniform.  The  observer  at  Hi wassie College,  Tennessee,  reports 
that  the  snow-fall  of  December  31  and  Jannary  1  amounted  in  17  hours  to  20  inches, 
being  the  most  remarkable  snow-fall  known  to  the  inhabitants. 

Total  snow-fall  for  month. — Arkansas,  12  to  28  inches ;  Connecticut,  11  to  38 ;  Colorado, 
4;  Dakota,  5;  Delaware,  4^;  Georgia,  1;  Illinois,  2  to  26;  Indiana,  3  to  24;  Iowa,  2  to 
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8 ;  Kansapy  1  to  7 ;  Kentnoky,  10  to  14 ;  Loaisiana,  12 ;  Maine,  32  to  43 ;  Maryland,  8  to 
15;  Masaarhnsetts.  12  to  36;  Micbigau,  15  to  24 ;  Missouri,  1  to  4;  Nebraska,  1  to  5^; 
New  Hampshire,  39  to  42 ;  New  Jersey,  6  to  18;  New  York,  7  to  10 ;  North  Carolina,  6 
t^26;  Ohio,  8  to  42;  Pennsylvania,  4  to  28;  Rhode  Island,  18;  Tennessee,  17  to  29; 
Texas,  8 ;  Utah,  10 ;  Vermont,  18  to  55 ;  Virginia,  4  to  18 ;  W  st  Virginia,  28 ;  Wisconsin, 
3  to  21. 

Rainy  ^ay$,-^Tbe  number  of  days  durinf;  the  month  on  which  some  rain  or  snow  fell 
ifl  as  loliows:  Alpena,  27;  Biiifalo,  26;  Cleveland,  25;  Detroit,  21;  Erie,  25;  Oraud 
Haven,  22;  Morgantown,  21 ;  Oswego,  25;  Pittsburgh,  22;  Port  Hnion.  27;  Rochester, 
27 ;  Toledo,  21 ;  from  which  it  will  be  seen  that  in  the  Lake  legion  the  pncipitation 
huN  been  remarkably  frequent.  The  number  of  days  on  which  precipitation  has  oc- 
curred in  the  remaining  districts  is  as  follows:  New  England,  9  to  18 ;  Middle  Atlantic 
States,  6  to  14  ;  Sontb  Atlantic  States,  9  to  13;  Oulf  States,  6  to  18;  Ohio  Valley  and 
Tennessee,  5  to  15;  Northwesr,  3  to  17;  Rooky  Mountain  stations,  5  to  11. 

Cloudy  day, — The  nnmber  of  days  on  which  the  olondiness  has  equaled  eight  on  a 
scale  often,  as  reported  by  voluntary  observers,  ranges  as  follows:  New  E  jglaud,  6  to 
25;  Middle  States,  4  to  25;  South  Atlantic  States,  4  to  13;  Gulf  States,  5  to  17  ;  Ohio 
Valley  and  Tennt  ssee,  6  to  20 ;  Upper  Lake  region,  15  to  22 ;  North we»>t',  1  to  13. 

Drovpkfs, — A  scarcity  of  water  is  reported  fiom  some  portions  of  the  Middle  States, 
New  England  and  the  Northwest,  owing  to  the  continued  cold  weather,  which  has  pre- 
vented the  snow  from  melting.  The  lack  of  rain  in  California  has  caused  some  appre- 
hensions on  the  part  of  farmers  that  agricultural  interests  may  suffer. 

RELATIVS  HUMIDITT. 

The  mean  relative  humidity  for  the  month,  as  reported  from  the  Signal-Service  sta- 
tions, ranges  as  follows:  in  New  England,  69  to  78  per  cent. ;  Middle  Atlantic  States, 
66  to  80;  South  Atlantic  States,  62  to  74 ;  Gulf  States,  57  to  74  ;  Indian  Territory,  Ar- 
kansas and  Tennessee,  55  to  72;  Lower  Lake  lei^ion,  72  to  80;  Uppt^r  Lake  region,  61 
to  79;  Ohio  Valley  and  Northwest,  64  to  74  ;  Cheyenne,  66;  Denver,  51  ;  Pike's  Peak, 
65;  Santa  F6,  46;  Virginia  City,  62;  Salt  Lake  City,  89;  Portland,  Oreg.,  82;  San 
Francisco,  66 ;  San  Diego,  58.  The  unusually  moist  atmosphere  at  Salt  Lake  Cir.y  was 
accompanied  by  a  dense  fog,  which  hung  over  the  station  almost  oo.itiaually  from  the 
5th  nntil  the  20th. 

WINDS. 

Prevailing  winds. — These  are  shown  by  the  arrows  on  Chart  No.  IT.  They  have  very 
generally  been  from  N.,  NW.  or  W.  over  the  entire  country  from  the  Rocky  Mountains 
eastward  to  the  Atlantic,  except  in  Tennessee  and  the  Ohio  Vall^^y,  where  they  have 
been  more  variable. 

Total  movement  of  the  air, — The  following  are  the  largest  totrl  movements  of  the  air  as 
recorded  at  the  Signal-Service  stations:  Pike's  Peak,  19,641  miles;  Cape  Ma.v.  16,407; 
Sandy  Hook,  14,954;  Thatcbe  's  Island,  13,669;  Kittybavirk.  12,166;  Cape  Lookout, 
11,737;  Bamegat,  11,445;  Erie,  11,289;  Grand  Haven,  10.209;  Wood's  Holl,  10,168. 
The  smallest  movements  have  occuried  at  the  following  stations:  Salt  Lake  City, 
1,636  miles;  Nashville,  2,618;  Virginia  City,  2,684 ;  Portland,  Oreg.,  2727 ;  Dubuque, 
2,854  ;  San  Diego,  3,079 ;  San  Francisco,  3,115;  Shrevepoit,  3.32(i. 

Highestwinds. — Among  the  highest  hourly  wind  velocities  reported  from  Signal-Serv- 
ice stations  are  the  following;  Boston, 29th,  E.  57  ;  Bntialn,  15t.h,  W.  fK);  Bismarck,  — 
64;  Cape  May,9th, W.72, 17>h,  NW.  60;  Eas'port.  18th,  SE.  .04, 29th,  E.  69  ;  Erie,  16th, 
W.  52 ;  Grand  Haven,  15th,  8W.  66 ;  Knoi ville  8th,  SW.  51 ;  Malone,  15tli ;  S.  52 ;  Mar- 
qiiette,  9rh,  W.  54 ;  Milwaukee,  15th,  W.  54 ;  MorgMiitown,  i^tli.  W.  54;  New  York,  9t.b, 
W.  60,  l*^th,  NW.  60;  Newport,  9th,  SW.  HO  ;  Peinbiim,  15rh,  NW.  54 ;  Pike's  Peak,  76h, 
-66,  29th,  —  90;  Sandy  Hook,  9th,  W.  84,  16fh,  NW.  63,  18th,  NW.60,  30ih,  W.  U8; 
Thatcher's  Island,  29th,  E.  60.  The  obst^rver  at  Detroit  repoits  that  during  the  storm 
of  the  15th  a<>d  16th,  in  which  thi  wind  attained  a  naximum  velocity  of  35  miles  per 
hour  from  ihe  W.,  the  changes  in  pressure  and  lemperature  were  unprecedented  in  re- 
pect  to  magnitude  anil  rapi<li  y.  A  fall  in  pressure  of  .20  of  an  inch  wai  recorded  in 
two  honrs,  followed  by  a  rise  of  86  iu  eight  hours.  The  tem{>erature  tosh  17°  in  eight 
bonrs,  and  subsequently  fell  32°  in  the  same  interval.  The  approach  of  this  storm  was 
fnlly  anticipated  by  the  cautionary  signaU.  The  high  winds  accompanying  low  ba- 
roDitter  No.  V  appear  to  have  been  very  severe  in  Newfoundland.  According  to  re- 
ports fnim  Saint  John's  falling  barometer  and  gales  contiuu-  d  throughout  the  13th,  the 
barometer  falling  to  28.60  at  9  a.  m.  A  water-spout  wa*i  observed  at  Wilmington,  N.  C. 
on  the  29th,  at  8  a.  m.  At  Augusta,  Illinois,  a  violent  whirlwiad  occurred  on  the  8th,  at 
9  a.m. 

VEBIFIC4TION8. 

Indieaiions, — The  detailed  comparison  of  the  tri-daily  weather  indications  with  the 
^legraphic  reports  for  the  succeeding  twenty-four  hours  shows  a  percentage  of  verifi- 
cations of  88.1,  and  a  percentage  of  omissions  of  0.9  in  detail.    The  percentages  have 
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been  as  follows:  for  weather,  95.^;  wind,  86.6;  temperature,  R5.6;  barometer,  85.0. 
The  geographical  distrlbation  of  the  yerifications  has  been  as  follows:  New  England, 
S6.9;  Middle  States,  90.2;  Sonth  Atlantio,  90.4 ;  Eastern  Qolf  States.  89.0;  Western 
Oolf  States,  87.8;  Lower  Lake  region,  H9.3:  Upper  Lake  region,  88.1 ;  Tennessee  and 
the  Ohio  Valley,  90.0 ;  Upper  Mississippi  Valley,  85  1 ;  Lower  Missoori  Valley,  80.2. 

Cautionary  $ignal9, — ^Tbere  have  been  displayed  dnring  the  month  at  United  States 
signal-stations  19*2  cautionary  storm-signals ;  of  these  142  were  justified  at  the  sta- 
tions, and  nioeteen  others, or  83  per  cent,  in  all,  Justified  within  a  hundred  miles  of  the 
stations.  Thirty  were  not  justified.  Seventy-four  oases  are  reported  in  which  signals 
were  needed  but  not  displayed. 

NAVIGATION. 

Height  of  rivers,— The  highest  and  lowest  readings  on  the  Signal-Service  river-gauges 
are  given  in  the  table  on  Chart  No.  Ill ;  from  which  it  appears  that  the  Red  River,  at 
Sbreveport,  and  the  Mississipp*,  from  Cairo  to  New  Orleans,  were  highest  during  the 
first  teti  days  of  the  month  and  lowest  at  itn  close.  At  Cairo,  tlie  lowest  reading  of  the 
month  was  on  the  30th,  when  the  river  was  only  3  inches  above  the  low-water  mark  of 
December,  1861.  In  the  Ohio  and  tributaries,  the  lowest  waters  occurred  about  the 
middle  of  the  month. 

/c0  in  rivers  is  reported  as  follows :  Mississippi  River — Davenport,  closed  2d ;  men  crossed 
4th;  teams,  10th;  Saint  Louis,  navigation  iuterropted  24 ;  river  guriced  4th  ;  oavigatiou 
resumed  7th;  suspended  9th;  river  frozen  over  llth  ;  Cairo,  oavigati  'U  suspended  to 
points  above  on  the  2d ;  and  to  points  below,  23d ;  Keokuk  closed  i6th  ;  Nashville,  ice 
in  river  19th,  20th,  30th,  and  Sist;  Memphis,  river  gorged  :{Oth  ;  La  Crosse,  ice  aver- 
ages 19  i  ches  in  thickness,  and  some  was  cut  31  inches  thick,  on  the  3ls  .  Afissouri 
Btver — At  Lower  Brnl^  agency,  closed  Ist ;  Leavenworth,  frozen  at  shore  during  mouth, 
and  after  the  20th  channel  closed  ;  Plat  tsmoutb,  Nebr.,  closed  3d ;  Saint  Joseph,  Mo.,  ice- 
bndge  5th.  Okio  Miver — Cincinnati,  navigation  closed  9th,  and  river  frozen  over  10th ; 
Laconia,  Ind.,  full  of  floating  ice  9th ;  Lonisville,  Ky.,  navigation  suspended  9th,  river 
gorged  15th;  Pittsburgh,  frozen  over  10th  ;  Portsmouth,  Ohio,  gorged  10th. 

For  other  places  the  following  nott-s  have  been  received  :  On  the  1st,  Albany,  N.  Y., 
Erie  Canal  closed ;  L^'ndon,  111.,  Rock  River  closed ;  Logausport,  Ind.,  Wabasb  aiid 
Eel  rivers  frozen  over;  Alpena,  Mich.,  Thonder  Bhj  river  frozen  over  (and  harbor 
frozen  8th);  Chicago,  111.,  navigation  closed :  2d,  Monticello,  Iowa,  Maynoketa  river 
frozen  over:  Trenton,  N.  J.,  Delaware  and  Raritan  Canal  frozen  over;  Cincinnati, 
Miami  Canal  closed;  3d,  Shelburne,  N.  H.,  Androscoggin  crossed  by  pedeatrians  (and 
on  10th  by  teams) ;  4th,  Trenton,  N.  J.,  Delaware  river  frozen  over ;  5th,  New  Geneva, 
Pa.,  on  account  of  ice,  boats  stopped  running;  6th,  Buffalo,  N.  Y.,  navigation  closed; 
8th,  Decatur,  111.,  Sangamon  river  frozeu  over;  9tb,  Philadelphia,  Pa,  Schaylkill  and 
Delaware  rivers  frozen  over  (ice-gorges  in  Delaware  17th  and  27tli)  ;  Morgantown,  W. 
Va.,  Monougabela  river  frozen  over ;  Knoxville,  Tenn.,  Ilolstou  rlvercfoBed  9th  (first  time 
in  thirteen  years) ;  10th,  Blootnfield,  Wis.,  Geneva  Lake  frozt^n  over;  Bangor,  Me.,  and 
Erie,  Pa.,  navigation  closed;  12tb,  Washint^ton,  D.  C,  Potomac  closed;  15th,  Saleiu, 
N.  J.,  Salem  creek  closed  (ice  10  inches  thick  Slst) ;  Detroit,  Mich.,  navigation  closed 
(ice  in  river  4th  to  12th,  gorged  12tb);  I6lh,  Grand  Haven,  Mich.,  navigation  closed; 
17th,  Cooperstown,  N.  Y.,  Otsego  Lake  closed  ;  Port  Huron,  Mich.,  Black  River  frozen, 
and  au  ice-bridge  across  the  Saint  Ciair  ;  18th,  Asheville,  N  C,  the  French  Broad  river 
was  crossed  on  ice  by  cattle,  &c.,  for  neveral  days  ab>iut  this  date.  This  is  the  first 
time  that  this  has  ever  occurred  within  the  knowledge  of  the  observer.  19th,  Fall 
River,  Mass.,  Taunton  river  and  Narragansett  Bay  frozen  over ;  20tb,  West  Point,  N. 
Y.,  large  masses  of  floating  ice;  Wappinger's  Falls,  N.  V.,  navigation  on  Hudson  "eased  ; 
25th,  Standish,  Me.,  Sebago  Lake  frozeu  ;  ha*i  not  been  known  to  freeze  with  the  water 
so  low  since  1838. 

I  TEMPERATURE  OF  WATER. 

The  maximum  and  minimum  temperatnrds  at  the  bottom  of  the  water  are  given  in 
the  table  on  Chart  No.  II.  The  highest  maxima  are:  Chariest  m,  53^;  Jacksouville, 
54°  ;  Mobile,  55°  ;  Saint  Mark'd,  50°  ;  Punta  Rassa,  72°;  Key  West,  84<=»,  which  unusu- 
ally high  temperature  was  observed  on  the  24th.  The  lowest  maxima  are :  Omaha,  32^ ; 
Saint  Louis  and  Milwaukee,  *S3P ;  Grand  Haven  and  Marquette,  34^  ;  Chicago,  Duluth, 
and  Knoxville,  36^. 

Minimum  water  temperatures,— The  lowest  are :  New  York,  28°  ;  Eseanaba,  29^  ;  Port- 
land, Me.,  Wood's  Holl,  30^  ;  Baltimore  and  Memphis,  31^.  The  highest  minima  are  : 
Saint  Mark's,  54^  ;  Punta  Rassa,  52^  ;  Key  West,  Jacksonville,  and  Mobile,  45^ ;  Charlea- 
ton, 43^ ;  Savannah, 41°. 

Ranges  of  water  temperatures, — The  largest  ranges  |of  water  temperature  during  the 
month  are  the  following :  Key  West,  39^ ;  Punta  Kassa  and  Baltimore,  14°  ;  Springfield, 
Norfolk,  and  Wilmington,  11° ;  Augusta,  Charleston,  Mobile,  New  York,  and  New  Loo- 
don,  10°.  Smallent  ranges:  Omaha,  0° ;  Saint  Louis,  1° ;  Knoxville  aud  Duluth,  3°  ; 
Keokuk  and  San  Francisco,  4°. 
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Ocean  temperaiurea.^iyecember  28,  bark  Speranza,  in  lat.  38°  19'  N..71o  10'  W.,  foand 
tbe  temperature  of  the  water  G8P  ;  aft<^r  two  hours,  75^ ;  and  one  hour  Bubsfquentl^, 
76^.  All  at  once  found  the  water  riffling  with  a  very  heavy  swell,  and  supposed  it 
to  be  the  boundary  of  the  Gulf  Stream,  as  six  miles  in  a  NW.  direction  found  the 
water  only  55°. 

ATMOSPHERIC  ELECTRICrTY. 

Thunder  and  lightning  iiarma  have  occurred  as  follows :  8th  and  9th,  New  Loudon, 
Conn.;  17th,  Galveston,  Tex.,  Point  Pleasant,  La. ;  IHth,  Newport,  R.  I.,  New  London 
and  Mystic,  Conn.,  Dover,  Del.,  New  Orleans,  La.,  Mendon,  Billerica,  Westborongh, 
Fall  River,  Waltham,  and  Boston,  Mass.,  Rrookhaven,  Miss.,  Vineland,  N.  J. ;  28«h, 
Galveston,  Tex.,  Wilsonvllle,  Ala. ;  Slst,  Indianola  and  Austin,  Tex. 

Jurorat  were  observed  as  follows:  4th,  Yankton,  Dak.;  10th,  Boston,  Qui ncy,  and 
Somerset,  Mass.,  Dnluth,  Minn.,  Cresco,  Iowa,  Cornish  and  Gardiner,  Me.,  Newport, 
Vt.,  Waupaca,  Wis. ;  llth.  La  Crosse,  Wis.,  Cresco,  Iowa,  Gardiner,  Me.;  13th,  East- 
port,  Me. ;  16th,  Dodge  City,  Kans. ;  17th,  Diilnth,  Minn.,  Malone,  N.  Y.,  Gardiner, 
Me. ;  18th,  Austin,  Tex. ;  19tb,  Auburn,  N.  H. ;  2lst,  Eacanaba,  Mich. ;  23d,  Egypt,  Pa. 
At  Attaway  Hill,  N.  C,  from  10  p.  m.  of  the  22d  to  sunrise  of  the  23d,  a  peculiar  red- 
dish f(low  was  observed  in  tbe  northeast.  At  Carthagena,  Ohio,  shortly  after  the  pas- 
sage of  the  great  meteor,  on  the  evening  of  the  21st,  the  observer  noticed  a  reddish 
glow  in  the  northeast  which  lasted  a  few  minutes. 

'Telegraphic ground  currents — The  observer  at  Detroit  reports  that,  in  connection  with 
the  great  storm  of  the  16th,  the  operators  of  the  Western  Union  Telegraph  Company 
worked  the  lines  without  a  battery,  during  aporti*  n  of  the  nights  of  the  15th  and  16Th. 
At  this  time  clear  weather,  low  temperature,  and  northwest  gales  prevailed  immediately 
west  of  Detroit,  while  southwesterly  winds,  warmer,  cloudy,  and  snowy  weather  pre- 
vailed to  the  eastward. 

OPTICAL  PHENOMENA. 

Solar  halo»  were  noted  as  follows:  Ist,  Illinois,  Michigan,  New  York,  Wisconsin ;  2d, 
Delaware,  Iowa,  Maine,  New  York  ;  3d,  Maine,  New  Haniushire  ;  4tb,  Illinois,  District 
of  Columbia,  Tennessee ;  5th,  Mississippi,  New  York,  Texas;  6th,  Iowa,  Nebraska,  Ten- 
nessee; 7th,  Illinois,  Indiana,  Kentucky,  Massachusetts,  New  York,  Ohio,  Tennessee; 
8th,  Dakota,  Indiana,  New  York,  Ohio. Pennsylvania;  9th,  Illinois,  Indiana,  Iowa,  Kan- 
sai*,  Kentucky,  Michigan,  Ohio,  Pennsylvania,  Tennessee ;  10th,  Dakota,  Michigan,  Min- 
nesota, New  Ha^np^hire,  New  York,  Pennsylvania;  llth,  New  York;  I2th,  Minnesota, 
New  York;  13th,  New  Hampshire,  New  York,  Ohio,  Tennessee ;  14th,  Indian  Territory, 
Iowa,  Minnesota,  New  Jersey,  New  York,  Ohio;  15tb,  Mississippi;  16th,  Illinois,  In- 
diana, Iowa,  Massachusetts,  Tennessee,  Wisconsin;  17th,  Dakota,  Maryland,  New  York, 
Wisconsin;  IBth,  Minnesota,  Tennessee,  Wisconsin  ;  lOtb,  Minnesota,  Nebraska,  Ohio, 
Pennsylvania,  Tennessee ;  20th,  Illinois,  Iowa,  Massachusetts,  Ohio ;  2l8t,  Illinois,  Iowa, 
Michigan,  New  York,  Ohio,  Sonth  Carolina  ;  22d.  Kansas,  Texas,  Wisconnin  ;  23d,  Col- 
orado, Iowa,  Minnesota,  Nebraska,  New  Jersey,  Wisconsin,  Wyoming;  24tb,  Dakota, 
Illinois,  Kansas,  Michigan,  Minnesota,  New  Jersey,  New  York ;  25th,  New  Hampshire, 
New  York;  26th,  Iowa,  Kansas,  Nebraska;  27th,  Iowa,  Kansas,  Minnesota,  Nebraska  ; 
28rh,  Dakota,  Massachusetts,  Nebraska,  New  Hampshire,  N«w  York,  Pennsylvania,  Wis- 
consin ;  29th,  Iowa,  Missouri,  Nebraska ;  30ch,  Illinois,  Iowa,  Minnesota ;  31st,  Min- 
nesota. 

A  very  interesting  solar  halo  was  observed  at  Denver  during  the  23d.  (See  diagram 
on  next  page.)  It  consisted  essentially  of  two  concentric  Circles  (DD  and  CC),  sur- 
rounding the  sun, of  22^  and  46^  radii,  respectively;  two  other  concentric  circles  (S8 
and  AA)  around  the  zenith,  whose  radii  varied  with  tbe  altitude  of  the  sun,  but  were 
at  midday,  respectively,  about  15^  and  60^  (SS  and  CC  were  tangent  to  each  other; 
there  were  also  segments  00  and  NN)  of  circles,  centered,  respectively,  at  the  sun  and 
zenith,  and  tangent  to  each  other;  these  circles  had  the  same  radii,  namely,  about 
30^  ;  there  was  also  a  well-defined  vertical  column  (MM)  extending  througli  the  sun  as 
a  diameter  to  the  circle  (CC).  At  the  intersections  of  all  these  circles  tbe  mock-suns 
or  ^nn  dogs  were  seen,  and  also  at  other  points  (L,  L,  H,  H),  to  the  number  of  eignt  in  all. 
The  whole  display  steadily  increased  in  brilliancy  from  sunrise  until  9.40  a.  m.  It  con- 
tinned  at  its  maximum  brilliancy  until  11.50  a.  m.,  and  was  still  beautiful  at  2  p.  m. 
That  portion  of  the  zenithal  circle  (SS)  which  lay  nearest  the  sun  was  a  strikingly  bril- 
liant rainbow,  the  red  being  njearest  tbe  sun,  and  all  its  glowing  colors  were  very  clearly 
defined.  The  spectacle  was  the  admiration  of  tbo  entire  population.  The  solar  halo, 
observed  on  the  10th,  at  Pembina,  between  7  and  9  a.  m.,  set* ins  to  have  been  of  nearly 
equal  brilliancy.  The  circles  (DD,  CC,  and  AA),  and  the  rainbow  segment  of  (SS), 
and  the  vertical  column  (MM),  and  four  of  the  attending  mock-suns  were  well  seen. 

Lunar  halo^  were  noted  as  follows:  Ist,  Alabama,  Dakota,  District  of  Columbia, 
Iowa,  Maine,  Maryland,  Michigan,  New  Jersey,  Now  York,  Ohio ;  2d,  Alabama,  Connec- 
ticut, District  of  Columbia,  Illinois,  Indiana,  Iowa,  Maryland,  Minnesota,  New  Hamp- 
shire, New  Jersey,  New  York,  North  Carolina,  Ohio,  Rhode  Island,  Tennessee,  Wiscon- 


432  bepoet  of  the  cbiep  sional-okficee. 

■in;  3d,  low*,  Maine,  North  Carolina,  Tennesiiee;  4th,  Oftlifornla,  Delawara,  Maine, 
Sew  Jersey,  Ohio ;  5th,  District  of  Coliinibia,  TeuueMwe,  WiMoniin  ;  7th,  District  of 
Colnmbla,  Flunda,  Illinois,  Indiana,  hubraalia,  Ohio,  Vermout;  Slh,  District  of  Coium- 
bia;  9tb,0hio;  lOtli.Dlalrict  of  Columbia:  l^tb.Now  Jersey;  14th,  Minnesota;  I9th 
Dakota  Indiana;  20th,  Ovorgin,  Kausn",  Missouri,  New  JerHsy,  N«w  Yorli.  Wost  Vir- 
ginia, Tirginin;  2l8r.,  Florida,  IHinois,  Iowa,  Kansas,  Maine,  New  York,  North  Carolioa, 
Ohio ;  Wd,  Alabama,  Arkansas,  Oeorf;ia,  Iowa,  Kansas,  Missiasippi,  Nvbraaka,  Ohio, 
Tennessee,  Texas,  WisconBio ;  23d,  Cunoeotiou%  Dakota,  De'airare,  Distriot  of  ColDm- 
bia,  Iowa,  Maryland,  Maasachasettft,  Minnesota,  Nebraska,  New  Jeniey,  Ohio,  PeoDsyl- 
vania,  Utah,  Virginia;  24th,  Conneoticat,  Dakota,  Iowa,  Massac  hn  set  hi,  Miohigan, 
MiDneM>:>,New  Jersey,  iNew  York,  Ehode  Island,  Tmas;  «5th,  Indiana,  Minnesotn, 
Nebraska,  WyomiDg ;  B«th, Colorado,  Iowa,  Maryland, Nebraska, Teias,  Virginia;  a7th, 


Colorado,  Delaware.  District  of  Columbia,  Iowa,  Maryland,  Nebraska,  New  Jersey, 
North  Carolina,  Pennsylvaoia,  Tonueasee,  Virfcinia.  Wiacon-fin ;  a«th,  Dak'.ta,  District 
of  Culumbia,  Indiana,  Iowa,  Maine.  MasaacbuBDtlA.  NebrAska.  Now  Hanijishire,  New 
Jersey,  New  York,  Kliocle  Island,  Vermont,  WiaconHin  ;  29I.L,  CulorHdo,  Dakota,  la- 
diaria.  Iowa,  KanBafi,MicbiKa'>,  Nebraska,  Tenneosne;  30th,  Alabama,  III inoi a,  IndiuDH, 
Iowa,  KansHR,  Maine,  MHSXHcUnsetta,  Minnesota,  Nebraska,  New  York,  Pen usyl vania, 
Tennessee,  WisooDsin;  :tl8t,  Gunrgia,  Illlnnis,  Indiana,  Iowa,  Minnesota,  Miuliigan, 
New  Yorit,  Ohio,  PennsyWania,  Teiinesaee,  West  Virninia. 

Mirage.—^,  Breckeutidge,  Minn. ;  4th.  -JSth,  and  *J7th,  Great  Bend,  Kan. ;  lltb  and 
13tb,  Tybee  Jslaud,  Ga. 

3  FRBNOMENA. 


Polar  bandi  were  otiterTed  at  follows:  1st,  BrookenridKe,  Minn,;  4th,  Detroit,  Hiob., 
Dalnlb,  Minn. ;  Stb.  Uulntb,  H'un.,  Dabaque,  Iowa;  6th.  Iowa  City,  Iowa,  Carlba- 
gena.  Ohio,  Platt«raontb,  Neb.;  Ttb,  Oattenbarg,  Iowa;  tJtb,AubuTU,  N.  H.;  lOlh, 
Eastpori, Me. ;  lltb, Tybee Island, Oa.;  13th, Carthagena, Ohio, Wytberille.Va.;  14th, 
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Danville,  Ky.,  Carthagena,  Ohio ;  15th,  Freehold,  N.  J.,  Cartbagena,  Ohio ;  16th,  Tabor, 
Iowa,  Carthagena,  Ohio ;  17th,  Gardiner,  Me. ;  19th,  Dabnque,  Iowa ;  2l8t,  Danville, 


Tybee  Island,  Ga. 

ZoologioaL — Wild  gee9$  were  seen  at  Nashville,  flying  soath,  on  the  17th ;  Saint  Louis, 
Mo.,  north,  on  the  2l8t ;  Laconia,  lod.,  south  and  southeast,  on  the  20th  and  2l8t ; 
Creswell,  Kans.,  northeast^  on  the  7th ;  Fall  River,  Mass.,  southwest,  ou  the  8th.  Wild 
dttcJ^  were  seen  at  Laconia,  Ind.,  flying  south  and  southeast,  on  the  20th  and  21st. 
Stoans  were  seen  at  Baltimore,  Md.,  on  the  4th.  Crowa  were  seen  at  Baltimore,  Md., 
flying  south  on  the  30i;h  and  31st. 

Prairie  i^re«.— 4th,  Pike's  Peak  ;  6th  and  Bth,  Creswell,  Kaos.;  12th,  Fort  Gibson, 
Ind.  T. ;  13th,  Fort  Randall,  Dak. ;  15th  and  18th,  Oregon,  Mo. 

Zodiacal  light.— 8th^  Oregon,  Mo. ;  13th,  14th,  16th,  and  18th,  Bellfontaine,  Ohio ; 
16th,  Nashville,  Tenn. 

Earthquake.— A  slight  shock  was  felt  in  the  west  end  of  the  city  of  Charleston  on 
the  evening  of  the  12tb,  windows  rattled,  and  the  usual  evidences  of  such  convulsions 
were  plainly  felt.    Wytheville,  Va.,  an  earthquake  shock,  10.30  a.  m.,  2lst,  is  reported. 

Met^or$. — 1st,  Pennsylvania,  Texas;  2d,  Texas ;  4th, Illinois, Ohio ;  5th,  New  Jersey, 
Pennsylvania;  6th,  Illinois,  New  York,  Pennsylvania;  7th,  Iowa,  Maryland,  New 
York ;  8th,  Kentucky,  Michigan ;  9th,  Maryland  ;  10th,  Illinois,  Iowa.  Missouri ;  11th, 
Iowa,  KansaSj  Missouri;  12tb,  Georgia,  Missouri,  West  Virginia,  Wisconsin;  13th, 
Iowa,  Missouri;  14th,  North  Carolina,  Ohio ;  15th,  Kansas,  New  York,  Vermont ;  16th, 
District  of  Columbia;  17th, California ;  18ch,  Illiuoi:',  North  Carolina,  Texas ;  19th, 
Texas;  20th,  Kansas;  *<^l8t,  Illinois,  Indiana,  Iowa,  Kansas,  Minnesota,  Missouri,  Ne- 
braska, Ohio,  West  Virginia ;  22d,  Kansas ;  24th,  Texas ;  30th,  Pennsylvania ;  31st, 
Florida,  Texas. 

The  great  meteor  of  the  evening  of  the  21st  was  one  of  the  most  remarkable  that 
has  lately  been  recorded  in  the  United  States.    Reports  concerning  it  have  been  re- 
ceived from  about  120  stations.    From  a  brief  study  of  the^,  it  becomes  apparent  that 
the  meteor  entered  the  earth's  atmosphere  somewhere  over  or  west  of  Kansas  or  Ne- 
braska.   Its  true  course  was  nearly  due  east,  and  it  was  last  seen  over  the  State  of 
New  York.    Its  visible  track,  as  projected  upon  the  earth,  is  therefore  over  a  thousand 
miles  long.    The  times  of  its  appearance  and  disappearance,  as  noted  by  the  observers, 
are  extremely  discordant.    The  average  of  about  4&  observations,  pretty  uniformly 
distributed  along  its  course,  gives  9  hours  26  minutes  as  the  Washington  mean  time, 
which  may,  therefore,  represent  the  moment  when  it  was  at  the  middle  of  its  visible 
path.    No  definite  conclusion  can  be  satisfactorily  arrived  at,  with  reference  to  its 
actual  velocity  in  miles,  from  a  comparison  of  the  records  of  distant  observers ;  but  the 
observations  of  the  individual  observers,  taken  by  themselves,  give  velocities  relative 
to  the  earth's  surface  of  between  1  and  .5  miles  per  second,  or  2  to  5  miles  relative  to 
the  earth's  center;  and  as  the  meteor  was  overtaking  the  earth  in  its  annual  orbit,  its 
velocity  in  space  relative  to  the  sun  was  20  to  25  miles,  its  movement  being  toward  a 
point  in  latitude  20^,  longitude  35°,  with  reference  to  the  plane  of  ecliptic.    When  first 
seen  the  meteor  appeared  to  be  as  large  as  the  moon,  but  much  brighter.    In  passing 
over  Indiana  its  main  body  divided  into  two  portions,  and  one  of  these  subsequently 
broke  into  a  hundred  fragments,  which  at  first  kept  together  in  one  cluster,  but  gradu- 
ally fell  behind  each  other,  forming  a  long  train  in  single  file,  and  as  such  passed  over 
Ohio  into  New  York.    The  brightness  of  the  meteor  was  everywhere  described  as  far 
surpassing  bright  moonlight,    ao  reliable  accolttits  speak  of  any  noise  heard  during 
the  visibility  of  the  meteor ;  but  in  from  two  to  five  minutes  after  its  passage,  a  shock 
resembling  thunder  was  heard,  which  in  the  majority  of  cases  was  aescribed  as  tre- 
mendous, shaking  the  ground  and  the  houses,  and  was  especially  alarming  to  those 
who,  on  account  of  the  prevailing  cloudiness,  were  unable  to  see  the  preceding  meteor. 
The  uniform  character  of  the  sound  heard  at  all  stations  shows  that  it  was  not  due  to 
any  violent  explosion  (properly  so-called),  but  was  a  peculiar  acoustic  phenomena, 
depending  on  the  fact  that  that  portion  of  the  line  described  by  the  meteor  when 
nearest  to  any  observer,  became,  as  it  were,  instantaneously  along  a  length  of  several 
miles,  the  origin  of  a  series  of  simultaneous  sounds  which,  although  in  themselves  com- 
paratively feeble,  were  concentrated  into  a  violent  sound  when  they  reached  the  ob- 
server's ear.    No  records  have  come  to  hand  of  the  finding  of  any  fra^sments  of  this 
meteor,  nor  is  it  likely  that  any  of  any  size  fell  to  the  earth,  as  the  main  body  evi- 
dently passed  out  of  the  atmosphere  when  over  New  York,  and  the  smaller  fragments 
or  sparks  that  were  seen  to  fly  off  were  rapidly  burned  up  and  disappeared  in  its  train. 
Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brig,  Gen,  {Brevet  Aaeigned),  Chief  iSignal  Officer,  V,  S,  A, 
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Paper  32. 
MONTHLY  WEATHER  REVIEW,  JANUARY,  1877. 

INTRODUCTION. 

In  ooiD piling  tbe  present  Review,  the  nsual  data  reoeived  np  to  February  14  have 
been  made  ase  of.  The  most  noticeable  featares  for  the  month  are :  The  severe  coast 
storm  of  the  Ist  and  2d;  the  increasing  severity  of  storms  as  they  approached  the 
Gulf  of  Saint  Lawrence ;  the  continuance  of  the  cold  weather  of  December  until  after 
the  middle  of  January,  giving  low  average  temperatures  for  the  districts  east  of  the 
Rocky  Mountains ;  generally,  a  deficiency  in  the  precipitation ;  the  destructive  ice- 
gorges  in  Ohio  and  Monongahela  Rivers ;  the  dosing  of  many  harbors  by  ice,  from  the 
Potpmao  northeastward,  nntil  after  the  middle  of  the  month. 

BAROMETRIC  PRESSURE. 

The  general  distribation  is  represented  upon  Chart  No.  XL  The  highest  reading  for 
the  month,  30.91  inches,  was  observed  at  Breckenridge,  night  of  the  lltb,  daring  the 
advance  of  high  pressure  No.  Ill ;  lowest,  28.76  inches,  at  Sydney,  11  p.  m.,  2d.  The 
average  of  the  barometric  readings  at  Fort  Sully  is  30.16  inches. 

Banges  in  harame^, — Portland,  Oreg.,  0.95  inch ;  San  Francisco,  0.61 ;  San  Diego, 
0.41 ;  Rock  Mountain  stations,  0.65  to  1.54 ;  plains  of  Nebraska  and  Kansas,  1.39  to 
1.56 ;  Northern  Texas  and  Indian  Territory,  1.10  to  1.24:  Missouri  Valley,  1.14  to  1.31 ; 
Red  River  of  the  North  Valley,  1.29  to  1.38:  Upper  Mississippi  Vallev,0.90  to  1.27: 
Upper  Lake  region,  0.87  to  1.35 ;  Lower  Lake  region,  1.03  to  1.28 ;  Ohio  Valley  and 
Tennessee,  0.98  to  1.24  ;  New  England,  1.42  to  1.75;  Middle  States,  1.05  to  1.49;  South 
Atlantic  States,  0.86  to  1.16 ;  Oulf  States,  0.75  to  1.10 ;  Key  West,  0.51. 

AreM  of  high  presaure, — ^During  the  first  part  of  the  month  they  were  more  frequent 
than  during  the  last  part.  The  high-pressure  area,  designated  as  No.  IX  in  the  Decem- 
ber review,  and  centnil  tfver  Tennessee,  on  the  morning  of  the  31fit,  covered  the  Middle 
States,  morning  of  the  Ist,  but  with  diminished  pressure,  after  which  it  rapidly  disap- 
peared in  advance  of  No.  I. 

No.  I. — It  was  observed  the  morning  of  the  1st  in  the  northwest,  with  minimum  tem- 
peratures from  25°  to  29°  below  zero  in  the  Red  River  of  the  North  Valley.  .  Snow  fell 
in  Central  Dakota.  By  morning  of  the  2d  the  pressure  had  increased,  with  a  bar- 
ometric reading  of  30.73  inches  at  Yankton.  The  area  of  0°  miaimum  temperature 
ei^tended  into  the  eastern  portions  of  Nebraska  and  Kansas,  Missouri,  Illinois,  Indiana^ 
and  Wisconsin.  During  the  day  it  moved  southward,  and  at  7.35  a.  m.  of  tiie  3d  was 
central  in  Northern  Texas,  producing  a  light  *'  neither  '*  on  the  coast.  From  Tennessee 
northeastward  over  the  central  portion  of  the  Middle  States,  in  the  Saint  Lawrence 
Valley,  and  Northern  New  England,  the  temperature  fell  below  (P.  On  the  morning  of 
the  4th  it  covered  the  Southern  States,  with  diminished  pressure,  being  central  in 
Alabama.  The  minimum  temperature  continued  below  0°  from  the  Saint  Lawrence 
Valley  and  New  England  to  the  central  portion  of  the  Middle  States.  By  the  follow- 
ing morning,  in  advance  of  low  pressure  No.  II,  it  moved  to  the  South  and  Middle 
Atlantic  coasts,  with  continned  cold  weather  in  the  Atlantic  States.  During  the  5th 
and  6th  it  gradually  disappeared  northeastward  along  the  coast. 

No.  II. — ^During  the  day  and  night  of  the  6th,  in  rear  of  low  pressure  No.  Ill,  it  ad- 
vanced southeastward  over  the  Northwest.  At  Breckenridge,  the  temperature  fell 
from  24°  to  —  18°  within  twenty-four  hours.  High  northwesterly  winds  were  pro- 
duced in  Dakota  and  Minnesota,  reaching  70  miles  per  hour  at  Pembina.  The  7tn,  it 
rapidly  extended  south  and  eastward,  with  a  decided  fall  in  the  temperatures.  Morn- 
ing of  the  8th  it  was  central  in  Indian  Territory.  Minimum  temperatures  from  20^  to 
32°  below  zero  were  reported  from  Dakota  and  Minnesota,  and  below  zero  from  the 
Upper  Lakes  to  Kansas  and  Missouri.  A  very  severe  *'  norther ''  was  produced,  reach- 
ing 44  miles  at  Indiaoola  and  62  at  Galvestou,  in  connection  with  low  pressure  No.  IV, 
and  for  which  cautionary  signals  had  been  ordered  the  evening  of  the  7tb.  The 
temperature  fell  38°  in  two  hours  at  Melissa-,  Tex.  At  7.35  a.  m.,  9th,  it  reached  from 
Louisiana  to  Ohio  and  the  Virginias ;  excepting  a  few  stations  along  the  Texas,  South 
Atlantic,  and  Nova  Scotia  coasts,  the  temperatures  had  fallen  below  freezing,  and  be- 
low z.-ro  from  Tennessee  to  Northern  Dakota  and  the  lakes,  and  in  the  northern  por- 
tions of  New  York  and  New  England.  By  morning  of  the  10th,  with  increased  pres- 
sure, and  in  advance  of  low  pre^^sure  No.  V,  it  moved  to  Nova  Scotia  aud  New  Bruns- 
wick, whence  it  passed  to  the  eastward  during  the  10th.  / 

No.  III. — ^At  midnight  of  the  10th  it  was  first  felt  as  progressing  southward  from 
Manitoba  over  Minnesota  and  Dakota,  forcing  low  pressure  No.  VI  to  take  a  more  south- 
erly course.  Morning  of  the  Uth  a  minimum  temperature  of  — 34°  was  recorded  at 
Fort  Garrv.  The  pressure  continued  increasing,  reaching  a  maximum  of  30.91  at 
Breckenridge  by  midnight.    At  7.35  a.  m.,  12th,  the  highest  reached  from  the  southern 
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portions  of  Dakota  and  Minnesota  toward  Colorado  and  Western  Kansas.  Minimnm 
temperatures,  — 35^  at  Fort  Garry,  and  below  zero  from  Montana,  Wyoming,  Colorado, 
and  Western  Kansas  to  the  lakes,  in  the  Northern  portions  of  New  York  and  New  Eng- 
land, the  Saint  Lawrence  Valley  and  Nova  Scotia.  The  temperature  fell  from  30^  to 
— ^20^  in  ten  hours,  on  the  12th,  at  Watertown,  N.  Y.  During  the  evening  a  light 
''norther"  commenced  on  the  Texas  coast, for  which  signals  had  been  displayed  the 
evening  pievious.  The  temperature  fell  from  70°  to  21°  within  twenty-four  hours  at 
Denison,  and  at  New  Ulm,  Texas,  31°  from  10  a.  m.  to  2  p.  ro.  Morning  of  the  13th  it 
was  central  in  Indian  Territory,  but  was  gradually  dissipated  during  the  day  in  ad- 
vance of  storms  Nos.  YII  and  VIII. 

No.  IV. — It  appeared,  night  of  the  13th,  in  Manitoba,  and  northern  portions  of  Da- 
kota and  Minnesota,  with  a  minimum  temperature  of  — 53°  at  Pembina.  As  storm 
No.  VII  passed  eastward,  it  extended  southward  from  Dakota  on  the  14th,  with  con- 
tinued low  temperatures  in  Minnesota  and  Dakota.  Afternoon  of  the  15th  it  was  cen- 
tral in  Dakota,  and  signals  were  hoisted  for  a  '*  norther"  from  Indianola  to  Mobile. 
At  the  former  a  velocity  of  44  miles  was  recorded  ;  at  Galveston,  40 ;  those  from  New 
Orleans  and  Mobile  were  reported  as  not  Justified.  Morning  of  the  16th  it  was  high- 
est in  Indian  Territory,  in  tne  northern  portion  of  which  the  temperature  fell  to  zero. 
During  the  day  its  progress  was  northeastward,  and  the  following  morning,  with  in- 
creased pressure,  it  covered  the  Middle  and  Eastern  States.  Signals  were  ordered  for 
the  North  Carolina  coast,  which  were  succeeded  by  high  northerly  winds.  At  7.35  a. 
m.,  Idth,  it  continued  over  the  Middle  Atlantic  States,  after  which  it  moved  southward 
along  the  coast  and  disappeared. 

No.  V. — On  the  morning  of  the  17th  it  was  first  observed  in  Dakota,  where  it  was 
central  the  following  morning,  with  increased  pressure  and  lower  temperatures ;  max- 
imum barometer  30.71  inches  at  Fort  Sully  and  Yauktoo.  During  the  ISth  it  moved 
southeastward,  but,  by  7.35  a.  m.,  19th,  in  advance  of  storm  No.  Ia,  it  had  lost  its  dis- 
tinctive features. 

No.  VI. — During  the  afternoon,  19th,  it  appeared  in  Dakota,  producing  high  north- 
westerly winds,  and  extended  southward.  At  7.35  a.  m.,  20th,  it  was  central  in  Kansas. 
Signals  were  displayed  for  a  light  **  norther"  on  the  Texas  coast,  which  was  felt  at 
Galveston  morning  of  the  21st,  when  this  high-pressure  area  covered  the  Ohio  valley. 
During  the  21st  and  22d  it  passed  to  the  eastward  over  the  Middle  States,  New  En- 
gland, and  Nova  Scotia,  in  advance  of  low  pressure  No.  X. 

No.  VII. — On  the  moming  of  the  22d  it  was  central  in  Dakota. and  Nebraska ;  maxi- 
mum barometer  30.71  inches  at  Yankton.  Alight  "norther''  was  produced i^t  night 
ou  the  Texas  coast.  At  7.3S  a.  m.,  23d,  it  extended  from  Kansas  and  Indian  Territory 
toward  the  Ohio  Valley.  During  the  day  it  continued  over  the  country  west  of  the  Lower 
Missiscdppi  Valley,  while  storm  No.  XI  was  moving  eastward,  and  on  the  following  morn- 
ing it  reached  from  Dakota  to  Texas;  maximum  barometer,  30.78  inches, at  Yaukton. 
Morning  of  the  25th  it  was  central  In  Tennessee ;  26th,  covered  the  Southern  States ; 
27th, central  in  Louisiana;  28th, in  the  Lower  Mississippi  Valley;  29tb. in  the  Gulf 
States;  30th,  united  with  a  high-pressure  area  which  advanced  southward  from 
Canada  toward  the  Lake  region,  and  reached  from  the  Eastern  Gulf  States  to  the 
Lower  Lakes ;  31st,  covered  the  Middle  Atlantic  and  South  Atlantic  States,  and  daring 
the  day  moved  to  the  South  Atlantic  coast  in  advance  of  low  pressure  No.  XIV. 

Areas  of  low  pressure, — Of  these,  fourteen  have  been  charted.  The  centers  of  the 
majority  have  passed  eastward  to  the  north  of  the  Lake  region,  while  some  of  them 
produced  only  iresh  to  brisk  winds  in  that  section.  Those  crossing  the  southern  por- 
tions of  the  country,  and  generally  during  the  first  half  of  the  month,  were  the  most 
severe,  especially  along  the  Texas  and  At&ntic  coasts. 

No.  I. — This  storm  was  designated  in  the  December  review  as  No.  XV.  At  7.35  a.  m. 
of  the  1st  very  cold  weather  prevailed  from  the  Rocky  Mountains  eastward,  being 
below  freezing,  excepting  portions  of  the  Eastern  Gulf  and  South  Atlantic  States.  The 
heavy  rains  along  the  coast  changed  into  heavy  snow  over  the  interior,  the  latter  extend- 
ing duriDg  the  evening  to  the  Lower  Lakes  and  Southern  New  Eugland,  and  was  fol- 
lowed by  colder,  clearing  weather  in  the  Southern  States.  During  the  2d,  as  it  moved 
northeastward  along  the  coast  with  increasing  severity,  it  was  preceded  by  heavy 
BDow.  The  following*  are  some  of  the  greatest  depths  reported,  viz :  Jacksboro 
Tex.,  12  inches;  Point  Pleasant, La.,  15;  Decatur, Ala., over  17;  Hiawassee  College, 
TeDn.,20;  Murphy,  N.  C,  15;  Lynchburg,  14;  Washington,  13 ;  Cape  May,  8;  New 
York  City,  15;  Philadelphia,  20;  and  Chepachet,  R.  I.,  18  inches.  Minimum  barome- 
ter 28.76  inches  at  Sydney,  Nova  Scotia,  11  p.  m.,  2d.  The  maximum  hourly  wind 
velocities  recorded  are :  Galveston  N.,  54  miles ;  Key  West,  W.,  38 ;  Cape  Lookout, 
NE.,  50 ;  Capes Heury  and  May,  NE.,  52 ;  Thatcher's  Island,  N W.,  48 ;  and  Mount  Wash- 
ington, N.,  100.  Cautionary  signals  had  been  displayed,  December  31,  along  tho  Texas 
coast,  and  were  ordered  on  the  first  along  the  Atlantic  coast  from  Georgia  to  Maine ; 
stations  in  Nova  Sootia,  New  Brunswick,  Saint  Lawrence  Valley  and  Newfoundland 
vrere  also  warned  of  its  approach. 
No.  II. — Its  approach  was  indicated  on  the  night  of  the  3d  by  diminishing  pressaio 
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in  tbe  Northwest.  Daring  the  4th  light  snows  fell  from  the  Lake  region  to  Wyoming 
and  Colorado,  partly  changing  to  sleet  and  rain.  On  Pike's  Peak  the  wind  Telocity 
reached  N.,  42  miles ;  at  Dodge  City,  N.,  32.  The  5th,  it  moved  southward  to  tbe 
Gulf  coast,  producing  frequent  light  rains  in  the  Gulf  States.  The  6th,  daring  its 
progress  northeastward,  rainy  weather  prevailed  in  the  Eastern  Galf,  South  Atlantic, 
and  Middle  States,  partly  changing  into  sleet  and  snow  over  the  interior,  with  increas- 
ing winds  and  diminishing  pressure.  Maximum  velocities:  At  Cape.  Hatteras, 
8E.,  36;  Cape  May,  E.,  44  miles.  7th,  tbe  pressure  oontinaed  diminishing,  minimnm 
28.85  at  Boston,  with  heavy  rains  along  the  coast,  heavy  snow  throughoot  the  interior, 
and  increasing  winds.  At  Sandy  Hook,  8W.,  46  miles ;  New  London,  W.,  40 ;  Thatcher's 
Island,  £.,  48;  Eastport,  E.,  36;  and  Mount  Washington,  NW.,  96.  It  disappeared  to 
the  northeastward  at  night.  Signals  were  displayed  along  the  coast  from  Georgia  to 
Maine,  and  warnings  sent  to  stations  in  Nova  Scotia,  New  Brunswick,  Saint  Lawrence 
Valley,  and  Newfoundland. 

No.  III. — During  the  6th  it  was  accompanied  by  light  snows  from  Dakota  to  Michi- 
gan, and  by  increasing  southerly  winds,  veering  to  brisk  and  high  northwesterly,  in 
the  Northwest  and  Upper  Lake  region,  reaching,  at  Pembina,  NW.,  70  miles;  Mil- 
waukee, NW.,  32;  Escanaba,  S.,  26.  7th,  it  disappeared,  as  shown  on  the  chart,  aod 
probably  united  with  storm  No.  II.  Signals  ordered  for  Milwaukee  and  Grand  Haven 
were  juHtiHed. 

No.  jy. — On  the  6th  and  7th  this  storm  apparently  developed  from  No.  Ill,  in  ad- 
vance of  high  pressure  No.  II,  and  produced  occasional  rains  from  the  Gulf  States  to 
the  Ohio  Valley,  turning  into  snow  at  night.  8th,  generally  cloudy  weather,  with  fre- 
quent snow,  prevailed  from  Tennessee  northeastward  to  the  Saint  Lawrence  Valley,  New 
Brunswick,  and  Nova  Scotia,  changing  to  rain  along  the  coast.  It  also  increased  in 
severity.  Maximum  velocities:  Kittybawk,  N.,  48  miles;  Cape  May,  NW.,  44;  Sandy 
Hook,  NW.,  45;  Newport,  NW.,  35;  Thatcher's  Island,  NW.,  36;  Eastport,  NW.,  32. 
Signals  were  displayed  along  the  Gulf  and  Atlantic  coasts,  all  of  which  were  justified 
by  dangerous  winds  at  or  in  the  vicinity  of  the  stations,  excepting  Mobile,  Key  West, 
Jacksonville,  Savannah,  and  Cbarlestoo. 

No.  V. — Falling  barometer  and  warmer  southeasterly  winds  indicated  the  approach 
of  this  distnrbance,  on  the  afternoon  of  the  8th,  in  the  Upper  Missouri  valley,  and 
were  succeeded  by  snow.  On  Pike's  Peak  a  very  severe  storm  prevailed,  with  a  re- 
corded velocity  of  NW.  60  miles.  9th,  the  snow-area  extended  to  the  Lakes,  Indiana, 
\  Illinois,  and  Missonri.    The  temperatnre  fell  24^  in  twenty-five  minutes  at  Denver. 

At  11  p.  m.  it  appeared  as  a  barometric  trongh,  reaching  from  Lake  Superior  to  IndiaD 
Territory.  Daring  the  10th  it  disappeared  over  Canada.  The  signals  displayed  at 
Grand  Haven  and  Milwaukee  were  justified. 

No.  VI. — This  storm  apparently  passed  southeastward  over  Montana  on  the  10th, 
producing  light  rains  at  Portland,  Or.,  and  light  rain,  turning  into  snow,  at  Virginia 
City.    In  the  Northwest,  frequent  light  snows  fell,  and  high  southerly  winds  were  re- 

Sorted  from  Nebraska ;  S.,  48  miles,  at  North  Platte.  Its  southeastward  course  was 
ne  to  the  high  pressure  No.  Ill,  which  was  advancing  southward  over  Manitoba  the 
night  of  the  10th.  At  4.35  p.  m.,  11th,  it  appeared  as  an  extensive  barometric  trongh, 
reaching  from  Northern  Texas  northeastward  over  Ohio  to  the  month  of  the  Saint  Law- 
rence, in  which  rainy  weather  prevailed  from  Western  Pennsylvania  to  Southern  Mis- 
souri, but  thence  north  and  northeastward  stormy  and  snowy  weather.  Maximum 
velocities :  At  Dodge  City,  NE.,  44 ;  Milwaukee,  N.,  28 ;  Port  Huron,  N.,  30 ;  Oswego, 
SE.,  30 ;  and  Cape  May,  S.,  30.  At  midnight  it  appeared  as  two  distinct  depressions, 
central  in  Arkansas  and  near  Chatham,  N.  B.  The  latter  passed  southeastward  into 
the  Atlantic.  During  the  12th,  rainy  weather  accompanied  the  former  from  Tennessee 
and  the  Ohio  Valley  to  Pennsylvania  and  New  Jersey,  and  snow  thence  to  the  Lakes 
and  New  England.    A  thunder-storm  was  reported  from  Mississippi.    13th,  it  disap- 

e eared  eastward  over  New  England.  Signals  were  displayed  along  the  coast  from 
orth  Carolina  to  Maine,  at  Milwaukee  and  Grand  Haven,  the  minority  of  which  were 
iustified.  Maximum  velocities:  Sandy  Hook,  W.,  36;  Newport,  W.,  27;  Thatcher's 
Island,  NW.,  40. 

No.  VII. — At  San  Francisco,  high  northerly  winds,  maximum  38  miles,  prevailed 
during  the  12th.  Rainy  weather  commenced  at  San  Diego,  morning  of  the  13th,  ac- 
companied by  high  winds  and  hail,  and  extended  into  Arizona  dnring  the  13th  and 
14th.  On  the  latter  date,  light  snow  fell  in  Utah,  Dakota,  and  Minnesota,  and  the 
storm  was  apparently  central,  at  4.35  p.  m.,  in  southern  Colorado,  with  a  heavy  snow- 
storm on  Pike's  Peak.  There  were  indications  of  this  storm  advancing  toward  the 
Northwest,  bnt  it  was  forced  to  take  a  more  southerly  course  by  high-pressure  area  No. 
IV.  Daring  the  15th,  very  cold,  stormy  weather,  with  snow,  prevailed  from  Colorado, 
Wyoming,  and  Dakota  eastward  over  the  Lake  region  to  New  England,  and  thence 
southward  threatening  and  rainy  weather,  with  increasing  southerly  winds.  On  tbe 
16th,  it  passed  eastward  over  New  England  and  south  of  Nova  Scotia^  follawed  by 
clearing  weather.  Signals  were  displayed  at  Grand  Haven,  Milwaukee,  along  the 
Atlantic  coast  from  Georgia  to  Maine,  and  warnings  sent  to  all  the  Canadian  stations. 
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M.iximnm  velocities:  Escanabft^  N.,  36;  Milwaakee,  NE.,  32;  Capes  Lookout  and 
Hatteras,  SW.,  36 ;  Thatcher's  Island,  N.,  32,  and  Eastport,  NE.,  42. 

No.  YIII.— Daring;  the  night  of  the  12th  it  advanced  southeastward  over  Manitoba 
towards  the  Upper  Lakes.  The  13th,  brisk  and  high  southerly  winds,  veering  to  west- 
erly, with  occasional  snow,  accompanied  it  in  Minnesota  and  the  Lake  region.  During 
the  14th  it  passed  eastward  over  the  Gulf  of  Saint  Lawrence,  producing  brisk  and 
high  southwesterly  winds,  veering  to  northwesterly,  and  snow  from  the  Saint  Law- 
rence Valley  to  Nova  Scotia.  Signals  were  displayed  at  Milwaukee  and  Grand  Haven, 
and  continued  along  the  Middle  Atlantic  and  New  England  coasts.  Maximum  veloci- 
ties recorded :  Grand  Haven,  SW.,  42;  Rochester,  W.,  36 ;  Father  Point,  W.,  34;  East- 
port,  NW.,  36. 

No.  JX.---On  the  morning  of  the  19th  this  disturbance  was  felt  in  Manitoba,  Dakota, 
and  Minnesota  by  a  decided  fall  in  the  barometer.  As  it  progressed  southeastward  it 
increased  in  severity,  with  brisk  and  high  southerly  winds,  veering  to  westerly,  and 
rain,  partly  changing  into  snow,  in  the  Lake  region.  Rainy  weather  also  prevailed  in 
the  southwest  and  extended  to  the  Ohio  valley,  Tennessee,  and  the  Middle  States. 
The  20th  the  central  depression  continued  diminishing,  with  minimum  barometric 
readings  of  28.93  inhes  at  Quebec  and  Father  Point.  It  continued  increasing  in  severity 
from  the  Middle  States  and  Lower  Lake  region  northeastward,  and  disappeared  at 
night.  Maximum  velocities:  Escanaba,  SW.,  33 ;  Grand  Haven,  W.,  40 ;  Buffalo,  SW., 
50 :  Montreal  and  Quebec,  W.,  40 ;  Boston,  W.,  42 ;  New  York,  W.,  36;  Cape  Lookout, 
SW.,  36;  and  Mount  Washington,  NW.,  102.  Stgnals  were  displayed  at  Milwaukee, 
Grand  Haven,  along  the  coast  from  North  Carolina  to  Maine,  and  all  Canadian  stations 
notified. 

No.  X. — In  Minnesota,  the  Lake  region,  Saint  Lawrence  valley,  New  Brunswick,  and 
Nova  Scotia  light  snows  occasionally  fell  during  its  progress  eastward,  and  fresh  to 
brisk  winds  prevailed.  The  only  high  wind  reported  was  from  Grand  Haven,  W.,  35 
miles,  and  for  which  signals  were  not  ordered.  A  slight  depression  (not  charted)  ap- 
peared on  the  Gulf  coast  on  the  21st,  producing  heavy  rains,  and  at  Galveston  a  very 
brisk  wind,  N.,  28  miles.  Thunder-storms  were  occasionally  reported  from  Texas, 
Louisiana,  Florida,  Georgia,  and  South  Carolina.  During  the  22d  it  apparently  passed 
off  the  South  Atlantic  coast,  with  rainy  weather  in  the  Sonth  Atlantic  States,  and 
brisk  to  high  northeasterly  winds  along  the  North  Carolina  coast.  Maximnm  velocity, 
NE.,  36  miles  at  Cape  Henry.    Thunder- storms  continued  in  Louisiana  and  Georgia. 

No.  XI. — During  the  23d  this  storm  produced  only  light  snows  in  Minnesota  and  the 
Lake  region,  and  brisk  to  high  southerly  winds,  veering  to  northwesterly,  from  the 
Missouri  valley  to  the  Upper  Lakes.  24tn,  as  the  storm  passed  eastward  the  central 
depression  continued  diminishing,  and  it  increased  in  severity.  Minimum  barometer, 
29.17  inches  at  Sydney,  morning  of  the  25th.  Maximum  velocities.  Grand  Haven,  SW., 
44  ;  Oswego,  NW.,  34  ;  Eastport,  NW.,  36;  Mount  Washington,  NW  ,  120 ;  Thatcher's 
Island  and  Wood's  Holl,  NW.,  40;  Sandy  Hook,  NW.,  48;  Cape  May,  NW.,  54;  Cape 
Henry,  W.,40.  Signals  were  displayed  at  Cape  Mav,  Sandy  Hook,  and  from  Boston  to 
Eastport,  and  should  have  been  ordered  for  all  the  stations  from  North  Carolina  to 
Maine. 

No.  XII. — On  the  25th  it  appeared  as  a  slight  depression  to  the  north  of  the  Upper 
Lakes.  The  26th  it  either  disappeared  into  Canada  or  united  with  a  second,  which 
was  central  over  Lake  Superior  during  the  afternoon.  Brisk  and  occasionally  high 
southerly  to  westerly  winds,  with  clear  weather,  were  produced  in  the  Lake  region. 
The  27th  it  crossed  New  England,  accompanied  by  snow  from  the  northern  portion  to 
the  Saint  Lawrence  Valley,  New  Brunswick,  and  Nova  Scotia,  and  succeeded  by  brisk 
and  high  southwest  winds  veering  to  northerly.  Maximum  velocities :  Grand  Haven, 
SW.,  ^;  Erie,  SW.,  30;  Buffalo  and  Sandy  Hook,  SW.,  28;  Boston,  W.,  28.  Signals 
were  ordered  for  Grand  Haven,  Milwaukee,  the  New  Jersey  and  New  England  coasts.' 
The  majority  of  those  at  the  coast  stations  were  not  justified.  On  the  28 uh,  as  the 
pressure  increased,  the  winds  shifted  to  northerly  along  the  North  Carolina  coast,  and 
increased  at  Kitty  hawk  to  N.,  34  miles,  for  which  signals  had  been  ordered. 

No.  Xlll. — This  depression  was  of  slight  interest,  and  apparently  dissipated  in  the 
Upper  Lake  region. 

No.  XIV. — On  the  28th,  rainy  weather  prevailed  along  the  California  coast,  with 
high  southerly  winds  at  San  Diego  and  a  thunder-storm  in  San  Baroardino  County. 
20th,  light  rain  fell  at  Santa  F^  and  light  snow  at  Salt  Lake  City.  At  7.35  a.  m.,  30th, 
it  was  central  in  Eastern  Nebraska.  During  the  day,  as  it  progressed  northeastward, 
rainy  weather  accompanied  it  from  Indian  Territory  to  Minnesota,  Wisconsin,  and 
Lake  Michigan.  The  31st,  light  rains  fell  from  the  Ohio  valley  to  the  Lakes.  Signals 
displayed  at  Milwaukee  and  Grand  Haven  were  justified;  maximum  velocity  at  lat- 
ter, S.,  30  miles. 

y easels  experiencing  aiorma. — 3d,  Province  of  Guipuscoa,  Spain,  hurricane.  4th,  lati- 
tude 40^  43'  N.,  longitude  62°  07'  W.,  heavy  WNW.gale;  off  Bermuda,  heavy  SE.  gale 
lasting  15  hours,  then  to  SW.  for  24  hours;  hurricane  at  Santander,  Spain.  5th,  32^ 
20'  N.,  72°  20'  W.,  WNW.  gale  for  12  hours;  41°  N.,  48°  W.,  heavy  gale.    6tb,  46°  09' 
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Nm  42°  03'  W.,  hard  N.  gale  with  heavy  eqaalle ;  44^  03'  N.,  51^  31'  W.,  very  strong 
WNW.  gale;  44°  N..  35^^ W..  eeyere  gale;  44°  N.,  31°  W.,  hnrricane.  7th,  26°  40'  N., 
25^  49^  W.,  strong  S£.  to  WNW.  gale ;  400  miles  N  W.  of  the  Azores,  ship  Dakota  de- 
stroyed by  lightning.  9th,  at  Gibraltar,  horrioane.  12th,  Golf  of  Lyons,  France, 
forious  gale.  13th,  46°  30'  N.,  41©  W.,  heavy  W.  gale ;  48°  06'  N.,  25©  40'  W.,  to  46^ 
aO'  N.,  320  55'  W.,  heavy  WSW.  to  NNW.  gale,  with  sqnalls  of  hnrricane  force,  lasting 
nntil  17th.  14th,  near  36^  36'  N.,  38°  09'  W.,  hurricane.  16th,  47°  47'  N.,  35^  05'  W,, 
heavy  W.  and  N.  gale,  with  venr  high  sea ;  45^  56'  N.,  31^  :%'  W.,  heavy  W.  gale  and 
heavy  sea ;  45^  50'  N.,  34^^  44'  W.,  heavy  WNW.  to  SW.  storm,  with  forioas  squalls  and 
tromendous  sea.  17th  and  18th,  49^  08'  N.,  22^  02'  W.,  to  49^  50'  N.,  26^  31'  W.,  strong 
W.  gale  and  high  sea.  24th,  A5^  40'  N.,  45°  30'  W.,  heavy  NW.  gale.  25th,  longitude 
66°  W.,  from  Havre  to  New  York,  violent  NW.  gale.  26th,  41°  40'  N.,  60°  W.,  beavy 
NW.  gale  and  high  sea  with  snow. 

TEMPEBATUKE  OK  THE  AIR. 

The  isothermal  carves  and  figures  upon  Chart  No.  II  illustrate  the  general  dis- 
tribution of  the  temperature  of  the  air  for  the  present  uiuntb.  A  refereuoe  to  the  table 
in  the  lower  left-hand  corner  of  the  same  chart  will  show  that  the  average  is  above 
that  for  years  along  the  Pacific  coast ;  it  is  below  for  all  the  other  districts,  especially 
the  Lower  Lake  region,  Middle  Atlantic  States,  and  Saint  Lawrence  Valley.  This  low 
average  temperature  is  due  to  the  fact  that,  while  the  weather  was  extremely  cold  at 
the  begiuniug  of  the  month,  the  high-pressure  areas,  as  they  passed  eastward,  covered 
the  entire  country,  and  the  low-pressure  areas  moved  well  to  the  southward.  The  lat- 
ter part  of  the  month  the  pressure  continued  high  in  the  Southern  States,  and  the  low- 
pressure  areas  crossed  the  northern  portion  of  the  country,  especially  the  Lake  region, 
producing  warm,  southerly  winds  and  the  mild  weather  which  was  generally  expe- 
rienced. At  Cloverdale,  Cal.,  the  freeze  on  the  13th  ouly  iujarod  the  tops  of  tfie  most 
delicate  plants.  During  the  first  days  of  the  month  a  large  number  of  fish  were  frozen 
to  death  at  Milton,  Fla. 

Miiximum  and  minimum  temperaiuresy  respectively,  for  the  month,  are  given,  viz :  In 
Maine,  Orono,  40^,  —32^,  Cornish,  46°,  —11^ ;  New  Hampshire,  MouDt  Washington, 
28°,  —36°^  Contoocookville,  47°,  —23° ;  Vermont,  Woodstock,  46°,— 27^,  Burliugton, 
430,  — Ifio ;  Mai'saohusetts,  Billerica,  44^,  —15^*,  Boston,  50°,  2° ;  Kbode  Island,  Che- 
paohet,  480,  4°,  Newport,  44°,  7°  ;  Connecticut,  Colebrook,  46,°  — 6°,  New  Haven,  48^, 
40 ;  New  York,  Malone,  48°,  —25^',  Hudson,  56^ ,  — 5° ;  New  Jersey,  Salem,  54°,  —4°, 
Atco,  550, 30  ;  Pennsylvania,  Tioga,  46°,  —20°,  Brownsville,  57°,  2^ ;  Delaware,  Milford, 
600,  _4o^  Dover,  58°,  (P ;  Maryland,  Woodstock,  53°,  —10°,  Fort  McHenry,  65°,  —3°  ; 
District  of  Columbia,  Washington,  61°,  —3°  :  Virginia,  Suowville,  63°.  —8°,  Norfolk, 
73°,  16° ;  West  Virginia,  Salem,  60°,  —8°,  \Veston,  60°,  —2°  ;  Ohio,  Westerville,  50°. 
—24°,  Kenton,  65°,  —21°  ;  Indiana,  Laoonia,  66°,  —21°,  Spiceland,  56°,  —22° ;  Illinois, 
Biley,  44°,  —21°,  Anna,  72°,  0° ;  Michigan,  Alpena,  49°,  —14°,  Lansine,  50°,  —6° ;  Wis- 
consin, Neilhjville,  44°,  —27°,  Embarrass,  51°,  —17° ;  Minnesota,  Fort  Ripley,  44°,  —41°, 
Dnlath,  51°,  —27° ;  Iowa,  Independence,  49°,  —26°,  Keokuk,  58°,  —9° ;  Missouri, 
Coming,  63°,  —18°,  Wet  Glaze,  67°,  —11°  ;  Nebraska,  De  Sota,  56°,  —22°  ;  Omaha, 
59°,  —16° ;  Kansas,  CouncU  Grove,  60°,  —14°,  Sedgwick,  64°,  —4°  :  Kentucky,  Nicho- 
lasville,  62°.  —12°,  Louisville,  66°,— 9° ;  Tennessee,  Austin,  64^^,-20°,  Memphis,  6&0, 6°  ; 
Arkansas,  Mount  Ida,  68°,  1°,  Monticello,  7 1°,  10°  ;  North  Carolina,  Murphey ,  62°,  —16°, 
Weldon,  75°,  6°  ;  South  Carolina,  Spaitanbnrg,  64°,  0°,  Aiken,  75°,  17°  ;  Georgia,  At- 
lanta, 72°,  40.  Saint  Mary's,  84°,  26°  ;  Florida,  Milton,  75<^,  20°,  Key  West,  90°,  50°  ; 
Alabama,  Carlowville,  74°,  13°,  Montgomery,  74°,  16°  ;  Mississippi,  Vicksburg,  73°,  16°, 
Brookhaven,  76°,  26° ;  Louisiana,  Baton  Rouge,  78°,  18^,  Lake  Charles,  78°,  23° ;  Texas, 
Mesquite,  73°,  8°,  Fort  MoKavett,  80°,  14° ;  Indian  Territory,  Fort  Gibson,  70°,  0°, 
Fort  8ill,  64°,  14°  ;  New  Mexico,  Fort  Union,  67°,  0°,  Santa  Fe,  Sa^-,  6°  ;  Colorado,  Fort 
Lyon,  45°,  —19°,  South  Pueblo,  62°,  —9°  ;  Wyoming  Territory,  Fort  Sanders,  43^^,  —22°, 
Cheyenne,  50°,  — 14°j  Dakota  Territory,  Pembina.  40°,— 53°,  Yankton,  51°,  — 19°  ; 
Utah,  Coalville,  50°,— 30°,  Salt  Lake  City,  50°,  3°  ;  Nevada,  Camp  McDennit,  48°,  0°, 
Carson  City,  65°,  1°;  California,  Salinas  City,  77°,  21°,  El  Moute,  86-,  34°  j  Oregon, 
Portland,  58°,  27°. 

loe. — ^At  Decatar.  Ala.,  Tennessee  River  frozen  over  2d  to  4th,  ice  2  inched  thick, 
navigation  suspended  three  days.  Albemarle,  N.  C,  on  Pedee  River,  in  eddies,  4  inches 
thick,  15th  ;  Lenoir,  ponds  and  streams  were  frozen  3  to  8  inches.  Suowville,  Vs.,  IS 
inches  thick  (unheard  of  before).  Salem,  N.  J.,  creek  remains  firm  3Ut ;  has  been  15 
to  18  inches  thick.  Philadelphia,  Pa.,  on  the  Schuylkill,  reported  32  iuohes  thick  25th. 
Wappioger^s  Falls,  N.  Y.,  pond  ice  reported  30  inches  thick  6th,  ajid  36  inches  31st ; 
Malone,  poud  ice  30  inches  thick  13th.  Morgantown,  W.  Va.,  8  to  15  inches  thick  13th. 
Wooster,  Ohio,  24  inches  thick.  Afton,  Iowa,  pond  ice  14  inches  thick  25th  ;  Keokuk, 
river  ice  20  to  30  inches  13th ;  Independence,  river  ice  21  inches.  Leavenworth,  Kans.,  15 
inches  thick  8th.    Omaha,  Nebr.,  24  inches  thick  3^st ;  Plattsmouth,  24  to  30  inches 
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thick  13tb.  La  Crosse,  Wis.,  river  ice  13  inches  thick  Slst.  BreckcDridge,  Minn.,  on 
Ked  River  of  the  North,  40  inches  thick,  and  on  the  Boise  dee  Sioux,  43  inches  Slst. 

Froai  in  the  ground, — ^It  has  been  reported  as  fh>zen  to  a  depth  of  5  inches  at  Brook- 
haven,  Miss.,  on  the  1st ;  Alta  Vista,  Va.,  7  inches,  6th ;  Danville,  Ky..  1  foot,  9tb  ; 
College  Hill  (near  Cincinnati),  Ohio,  3i  feet,  13 ;  Freehold,  N.  J.,  14  inches,  29th  ; 
Breokenridge,  6  feet  4  inches*  SOth ;  Dover,  Del.,  30  inches  at  close  of  month ;  Tabor, 
Iowa,  4  feet ;  Independence,  Iowa,  18  inches ;  Creewell,  Kans.,  1  foot ;  Sedgwick,  Kans., 
10  inches ;  Fallston,  Md.,  7  inches ;  Somerset,  Mass.,  14  inches ;  Wooster,  Ohio,  1  foot ; 
North  Lewisbarg,  Ohio,  16  inches.  Owing  to  the  heavy  covering  of  snow;  the  frost  had 
penetrated  the  ground  only  to  a  depth  of  8  inches  at  Ardenia,  N.  Y. ;  at  Westborongh, 
Maiis.^  the  ground  under  the  snow  was  reported  free  of  frost. 

FKBCIPITATIOK. 

upon  the  Chart  No.  Ill  is  represented  the  amount  of  rain-fall  and  melted  snow.  At 
Jacksboro,  in  Northern  Texas,  several  sprinkles  were  reported,  but  not  snJBcient  to 
measure ;  same  from  Fort  MoKavett,  northwest  of  San  Antonio,  Tex.  Stations  re- 
porting less  than  one-tenth  of  an  inch :  Wickinburg,  Ariz.,  0.01;  Maricopa,  Ariz.,  0.06 ; 
Yama,  Cal.,  0.09;  Fort  Lamed,  Kans.,  0.08;  Breokenridge,  0.03;  Pembina,  0.06. 

Total  snow-fall  during  the  month  :  For  Northern  New  England  it  varies  from  14  to  31 
inches ;  Southern  New  England,  9  to  24  ;  New  York,  11  to  48 ;  Middle  Atlantic  States, 
1  to  26 ;  Lower  Lake  region,  9  to  35  ;  Upper  Lake  region,  4  to  37 ;  Ohio  Valley,  4  to  21 ; 
Tennessee,  5  to  17 :  North  Carolina,  1.5  to  22;  Mississippi  and  Louisiana,  2  to  15 ;  Ar- 
kansas, 1  to  4 ;  Upper  Mississippi  Valley,  4  to  17 ;  Lower  Missouri  Valley,  4  to  21. 
Depth  of  snow  at  close  of  month,  Northern  New  England,  24  to  44  inches ;  Southern 
New  England,  4  to  20 ;  Middle  States,  0  in  southern  j^ortion  to  32  in  Northern  New 
York  ;  l^wer  Lake  region,  0  in  western  portion  to  32  in  eastern  portion  ;  Lower  Ohio 
Valley,  none ;  the  Northwest,  none  in  southern  portions,  4  in  Southern  Minnesota  and 
Southeastern  Dakota. 

Cloudy  days. — The  number  of  days  on  which  the  cloudiness  has  averaged  eight-tenths 
or  more,  as  reported  by  the  voluntary  observers,  ranges  for  New  England  from  5  to  13 ; 
Middle  States,  5  to  17 ;  South  Atlantic  States,  4  to  13;  Golf  States,  5  to  17;  Ohio  Val- 
ley to  the  Upper  Lake  region,  5  to  20 ;  the  Northwest,  2  to  15. 

The  number  of  days  on  which  rain  or  snow  has  fallen,  ranges  as  follows  for  the  Sig- 
nal-Service stations:  New  England, 7  to  18 ;  Middle  Atlantic  States,  10  to  16;  South 
Atlantic  States,  6  to  16;  Eastern  Gulf  States,  9  to  16;  Western  Gulf  States,  8  to  18; 
Ohio  Valley  and  Tennessee,  12  to  17 ;  Lower  Lake  region,  14  to  23  ;  Upper  Lake  region, 
4  to  23';  Northwest,  4  to  12 ;  Rocky  Mountain  stations,  5  to  14  ;  California  coast,  6  to  9. 
Along  the  lakes  the  precipitation  in  the  form  of  snow  has  frequently  been  very  light, 
and  at  times  not  sufficient  to  measure.  During  severe  snow-storms  it  is  a  difficult  task 
to  measure  the  precipitation,  therefore  chart  No.  Ill  is  only  an  approximation  for  the 
northern  sections  of  the  country. 

Droughts, — Scarcity  of  water  at  Keokuk  on  the  4th.    Dumbarton  and  Contoocook- 

ville,  N.  H.,  water  very  scarce,  some  farmers  being  compelled  to  melt  snow  to  get  water 

-  for  stock.    Pennville,  Pa.,  during  the  first  half  of  month  streams  very  low.    West 

Charlotte,  Vt.,  drought  continued  all  the  month  ;  no  rain  until  February  1st.    North 

Argyle,  N.  Y.,  drought  not  allayed  18th.  , 

RELATIVE  HUMIDITY. 

The  average  relative  humidity  for  the  month,  as  reported  from  the  Signal-Service 
stations,  ranges  as  follows :  In  New  England,  69  to  79  per  cent. ;  Middle  Atlantic  States, 

73  to  84 :  South  Atlantic  States.  72  to  83;  Gulf  States,  70  to  80 ;  Indian  Territorv,  Ar- 
kansas, Tennessee,  and  the  Ohio  Valley,  (17  to  76;  Lower  Lake  region,  72  to  80;  tipper 
Lake  region,  67  to  82 ;  Northwest,  66  to  79 ;  plains  of  Kansas  and  Nebraska,  74  to  81 ; 
Rucky  Mountain  stations,  47  to  75;  San  Diego  and  San  Francisco,  66 ;  Portland,  Oreg. 

74  ;  Mount  Washington,  87. 

WINDS. 

Prevailing  tnnrf«.— These  are  shown  upon  Chart  No.  II,  the  arrows  flying  with  the 
wind.  At  Fort  Sully  they  have  blown  most  frequently  from  the  northwest ;  Portland, 
Oreg.,  south.  The  maximum  hourly  velocities  have  been  given  in  the  description  of 
the  movements  of  high  and  low-pressure  areas. 

Total  movements  of  the  air. — ^The  following  are  the  largest  total  movements,  as  re- 
corded at  the  Signal-Service  stations:  Pike's  Peak,  19,663  miles;  Thatcher's  Island, 
12,084  ;  Sandy  Hook,  11,372 ;  Cape  May,  11,213 ;  Cape  Lookout,  10,960 ;  Kittyhawk, 
10,720;  Grand  Haven,  10,096;  Cheyenne,  10,052.  The  smallest  movements  have  oc- 
curred at  the  following  stations:  Nashville,  1,889  miles;  Lynchburg, 2,031 ;  Augusta, 
2.153;  Shreveport,  2,741 ;  San  Diego,  2,816;  Baltimore,  2,903;  Knoxville,  2,929.  On 
Mount  Washington  it  has  been  impossible  to  obtain  a  continuous  record. 
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VERIFICATIONS. 

Indicatiotis. — As  worked  np  three  times  daily,  and  issued  to  the  pabUo,  they  have 
been  carefully  compared  with  the  actual  conditions  during  the  sneering  twenty-fonr 
hours,  and  the  following  result  obtained,  viz :  The  percentage  verified  averages  91.8  for 
New  England ;  89.0,  Middle  States ;  85.4,  South  Atlantic  States :  84.8,  Eastern  Galf 
States ;  85.5,  Western  Gulf  States ;  88.0,  Ohio  Valley  and  Tennessee ;  90.5,  Lower  Lake 
region  ;  88.1,  Upper  Lake  region  ;  89.0,  Upper  Mississippi  Valley ;  89.0,  Lower  Missoari 
Valley.  For  the  whole  country  the  average  verified  is  68.2  per  cent.  There  were  7 
omissions  to  predict  out  of  3,721,  or  0.18  per  cent. 

Cautionary  signals. — Grand  Haven  and  Milwaukee  are  the  only  stations  along  the 
lakes  at  which  signals  were  displayed,  owing  to  the  suspension  of  navigation.  Out  of 
229  ordered  to  be  displayed  along  Lake  Michigan,  the  Atlantic  and  Gulf  coasts,  172  were 
justified,  13  were  lowered  too  soon,  1  was  ordered  late,  and  57  were  reported  not  justified. 
From  scattered  stations  27  cases  were  reported,  in  which  the  hourly  wind  velocity 
reached  25  miles  and  over,  without  the  display  of  signals,  except  on  the  24tb  from  the 
Middle  Atlantic  and  New  England  coasts,  when  high  westerly  winds  prevailed  at  nearly 
all  of  them,  while  signals  had  been  ordered  for  the  exposed  stations  alone. 

NAVIGATION. 

Height  of  rivers. — Upon  Chart  No.  Ill  is  a  table  giving  the  highest  and  lowest  water- 
marks, with  the  dates  upon  which  they  occurred.  The  Bed  River  rose  slowly  but 
steadily,  at  Shreveport,  from  4  feet  5  inches,  1st,  to  11  feet  8  inches,  31st.  In  the  Arkan- 
sas, at  Little  Rock,  the  fluctuations  were  very  slight,  and  the  water  continued  low  ;  it 
was  frozen  over  the  8th.  The  Missouri  and  Upper  Mississippi  continued  frozen  over 
and  low  the  entire  month.  Lower  Mississippi :  Navigation  suspended  between  Mem- 
phis and  Cairo  till  the  14th,  when  the  ice-gorges  passed  off.  Below  Cairo  the  rise  con- 
tinaed  to  the  close  of  the  month,  due  to  the  water  from  the  Ohio,  Cumberland,  and 
Tennessee  Rivers.  From  Cairo  to  Saint  Louis  the  ice-blockade  continued  at  the  end 
of  the  month.  Cumberland :  The  ice-gorges  below  Nashville  moved  down  on  4;he  10th 
and  11th,  after  which  navigation  was  resumed.  Tennessee:  At  Paducah  the  ice-g^orge 
moved  out  into  the  Ohio  the  15th.  Allegheny :  Closed  during  the  month.  Mononga- 
hela:  Ice-gorges  passed  off  on  the  13th  and  14th  with  great  destruction.  Ohio:  At 
Cairo  the  river  was  clear  on  the  12th.  The  ice-gorges  moved  some  on  the  9th  at  Iron- 
ton,  Ohio;  12th  and  13th,  at  Cincinnati.  On  the  14th  there  was  a  general  movement 
of  the  ice  from  Pittsburgh  to  Paducah,  which  commenced  passing  Cairo  the  15tli,  after 
which  the  resumption  of  navigation  took  place.  The  loss  of  property  above  Louisville 
was  very  heavy  in  the  shape  of  steamers,  barges,  coal,  &c.  Potomac :  At  Georgetown, 
D.  C,  the  ice-gorge  gave  way  the  18th,  damaging  vessels  and  property  along  the  banks» 
Hndson :  At  Garrison's,  opposite  West  Point,  has  remained  open,  but  above  and  below 
teams  cross  on  the  ice. 

TEMPEHATURE  OF  WATER. 

As  heretofore,  the  maximum  and  minimum  temperatures  alone,  with  the  average 
depth  of  the  water,  are  given  in  the  table  on  Chart  No.  II. 

ATMOSPHERIC  ELECTRICITY. 

Thunder- storms. — 1st,  Daytona,  Fla.,  Saint  Mary's,  Ga. ;  7th,  Howard,  Nebr. ;  8th  and 
12th,  Fayette,  Miss. ;  14tb,  Santa  F^,  Sedgewick,  Kane. ;  ]5ih.  Saint  Louis,  Anna,  III., 
Brookhaven,  Miss.,  Weldon,  N.  C,  Jackson,  Tenn.;  17th,  Mobile,  Fayette,  Miss.,  18th,. 
Montgomery;  20th,  Galveston ;  21st,  Charleston,  Galveston,  Tybee  Island,  Ga.,  New 
Orleans ;  22d,  Tybee  Island,  New  Orleans,  Fayette,  Miss. ;  23d,  Aiken,  S.  C. ;  25th,  Me- 
lissa,  Tex.;  28th,  San  Bernardino,  Cal. ;  30th,  Stanley,  Kans.,  Starkey,  N.  Y.,  Oregon, 
Mo. 

Distant  lightning. — 13th,  Fayette,  Miss.;  17th,  Montgomery;  19th,  Jackson,  Tenn.; 
20th,  Atlanta,  Ga. ;  21st,  Savannah  ;  27th,  Portsmouth.  N.  C. 

Auroras. — 6th,  Cornjsh,  West  Waterville,  Surry,  Gardiner,  Standish,  and  Oirono,_Me., 
Saint 
bina 

Paul,  ouu  A^utubu,    AEiuu.,    j^CM/iaunwa,    uv.    uvuu  o,  xi.  a  .  ,    uwu,  ajio^i»ucs.^c»  ,     a«wu,    ».  €.»»|,.«- 

ger's  Falls,  N.  Y. ;  14th,  Gardiner,  Me.,  Waltham,  Mass.,  North  Argyle,  N.  Y.,  Fort  Pem- 
bina, Dak.;  15th,  Dolnth,  Fort  Pembina, Dak. ;  16th,  Fort  Brady,  Mich.;  19th,  Den- 
ver ;  20th,  Hillsboro,  Ohio. 

Electric  ground  currents. — ^The  observer  at  Barnegat,  N.  J.,  reports  strong  electric 
currents  on  the  17th ;  the  telegraph  line  was  working  at  6  p.  m.,  although  grounded 
north  and  south. 
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OPTICAL  PHBNOMBKA. 

Solar  halo8. — Ist,  Iowa,  Minnesota,  New  Hampshire,  New  York,  Pennsylvania;  2d, 
Iowa,  New  York,  Pennsylvania;  3d,  Illinois,  New  York;  4th,  Maine,  Nebraska,  Ver- 
mont ;  5th,  Dakota,  Illinois,  Indiana,  Michigan,  Minnesota,  Nebraska,  New  York,  Ohio ; 
6th,  California,  Illinois,  MassaohusettH,  Michigan,  New  York,  Ohio,  Vermont;  7th, 
Iowa,  Louisiana,  Minnesota,  Mississippi,  Nebraska;  8th,  Dakota,  Illinois,  Massachu- 
setts, Minnesota,  New  Hampshire,  Rhode  Island ;  9th,  Connecticut,  Indiana,  Michigan, 
Minnesota,  Nebraska,  Ohio,  Pennsylvania;  10th,  Massachusetts,  Minnesota,  Rhode 
Island,  Tennessee;  11th,  Iowa, Maine,  Massachusetts,  Nebraska,  New  Hampshire, New 
Jersey,  New  York,  Pennsylvania ;  12th,  Maine,  Nebraska,  New  Jersey,  New  York,  Ver- 
mont; 13th,  New  Hampshire,  Vermont;  14th,  Dakota,  Illinois;  15th,  Colorado,  Da- 
kota, Georgia,  Iowa,  Nebraska,  Sonth  Carolina ;  16th,  Dakota,  Georgia,  Illinois,  Michi- 
gan,  Sonth  Carolina ;  17th,  Maine,  Minnesota,  Nebraska,  New  Hampshire,  New  York^ 
Ihode  Inland  ;  16th,  Minnesota,  Nebraska ;  19th,  Colorado,  Dakota,  New  York,  Vir- 
ginia; 20th,  Dakota,  Georgia,  Iowa,  Minnesota,  Nebraska ;  21st,  Iowa,  Kansas,  Minne- 
sota, Nebraska,  New  York,  Ohio,  Sonth  Carolina  ;  22d,  Colorado,  Indiana,  Ohio;  23d, 
Canada.  Iowa,  Minnesota,  Pennsylvania ;  24th,  Iowa,  New  York ;  25th,  New  Jersey, 
North  Carolina,  Ohio,  South  Carolina,  Vermont ;  26th,  Maine,  New  Hampshire,  Ver- 
mont ;  27th,  Illinois,  Texas ;  28tb,  Illinois,  Maine,  New  Hampshire,  New  York,  Tennes- 
see, Vermont;  29th,Illinois,  Michigan,  Minnesota,  New  York,  Tennessee;  30th,  Illinois, 
Indiana,  Michigan,  Ohio ;  31st,  Alabama,  Maine,  Minnesota,  Mississippi,  New  Hamp- 
shire, New  York,  Tennessee. 

Lunar  haloa, — ]6t,  Dakota,  Iowa,  Pennsylvania,  Tennessee,  Virginia;  2d,  Illinois, 
Iowa,  Minnesota,  New  York,  North  Carolina,  Tennessee,  Wisconsin ;  3d,  Dakota,  Iowa, 
Ohio, Tennessee ;  4th,  Vermont;  5th,  Indiana,  Missouri,  Nebraska,  New  Jersey,  Ohio^ 
Texas;  6th,  California,  Massachusetts,  New  Hampshire,  New  Jersey,  New  York,  Ohio ; 
7th,  Nebraska ;  8th,  Delaware;  18th, Dakota,  Massachusetts,  Minnesota,  New  Mexico; 
19th,  Connecticut,  Dakota,  Kansas,  Massachusetts,  Minnesota,  Michigan,  North  Caro- 
lina, Rhode  Island ;  20tb,  Arkansas,  Connecticut,  Georgia,  Kentucky,  Massachusetts, 
Minnesota,  Missouri,  New  Jersey.  North  Carolina,  Ohio,  Tennessee ;  21st,  Connecticut, 
Florida,  Indiana,  Iowa,  Maine,  Massachusetts,  Michigan,  Minnesota,  Nebraska,  New 
Hampshire,  New  York,  Ohio,  Pennsylvania,  Rhode  Island;  22d,  Dakota,  Indiana, 
Maine,  Massachusetts,  New  Hampshire,  New  Jersey,  New  York,  Ohio,  Pennsylvania, 
Tennessee,  Vermont;  23d,  California,  Canada,  Illinois,  Iowa,  Maine,  Missouri,  New 
Jersey,  New  Mexico.  New  York,  Virginia;  24tb,  California,  Canada,  Iowa,  Kansas, 
Minnesota,  Missouri,  Nebraska,  New  Mexico,  North  Carolina ;  25th,  California,  Connecti- 
cut, Georgia,  Iowa,  Kansas,  Massachusetts,  Missouri,  New  Hampshire,  New  Jersey, 
New  York,  North  Carolina,  Ohio,  Rhode  Island,  South  Carolina,  Tennessee,  Vermont; 
26th,  California,  Indiana,  Iowa,  Maine,  Massachusetts,  Michigan,  Mississippi,  Missouri, 
New  Jersey,  New  Mexico,  New  York,  Tennessee,  Wisconsin ;  27th,  Alabama,  California, 
Iowa,  Massachusetts,  Michigan,  Minnesota,  Missouri,  New  Jersey,  North  Carolina,  Ore- 
gon. Rhode  Island,  Texas;  28th, Alabama,  Iowa, Kansas,  Maine, Massachusetts, Mis- 
souri, Montana,  New  Jersey,  New  Mexico,  New  York,  North  Carolina,  Pennsylvania, 
Texas,  Wisconsin ;  99th,  Alabama,  California,  Indiana,  Louisiana,  Maine,  Massachu- 
setts, Michigan,  Minnesota,  North  Carolina,  Ohio,  Ten  nessee,  Wisconsin  ;  30th,  Con- 
necticut, Minnesota,  Ohio,  North  Caroliua,  Tdxa<),  Virginia;  3l8t,  Alabama,  Canada, 
Delaware,  Indian  Territory,  Mississippi,  North  Carolina,  South  Carolina,  Texas,  Ten- 
nessee, Louisiana. 

»  Mirage,— <jtQOTQ\AfTyhee  Island,  3d,  4th,  9th ;  Nebraska,  Genoa,  4th,  24tb,  26th ;  Maine,. 
Standish,  11th,  17th,  26th,  3l8t ;  Minnesota,  Breckenridge,  15th,  22d,  25th,  27th ;  Massa- 
chusetts, New  Bedford, 28th. 

MISCELLANEOUS  PHENOMENA. 

Zoological. —  Wild  geeae  were  observed  at  Baxter  Springs,  Kan8.,5tb  and  6th,  and  fly- 
ing south  29th;  Sedgwick,  Kans.,  northeasf,  22d;  Melissa,  Tex.,  south,  5th  and  30th, 
north  27th  ;   Nashville,  east,  lUth ;   Coming,  Mo.,  25th  ;  Abington,  111.,  north,  29th  ; 
Havana,  111.,  abundant  three  last  days  of  month  ;  Afton,  Iowa,  and  Bennettsville,  Ky., 
north,  31st.     Wild  ducks,  Fort  Macon,  N.  C,  flying  south  19th  ahd  24th  ;  New  Bedford, 
Mass.,  seen  in  large  numbers  29th  and  30th ;  Golden,  Colo.,  and  Stanley,  Kans.,  north, 
.'tOth  ;  Havana,  111.,  abundant  three  last  days  of  month.    Bluebirds  seen  at  Weldon,  N* 
C,  14th ;  Bennettsville,  Ky.,  16th ;    Austin,  Tenn.,  26th ;  Cbambersburg,  Pa.,  27th  ; 
Cleaveland,  Tenn.,  28th ;  Accotink,  Va.,  and  Fallston,  Md.,  29th ;  Baxter  Springs,  Kans., 
and  Morgan  town,  W.  Va.,  31st;  Ringgold,  Ohio,  during  last  of  month.    SoMns  ap- 
peared at  Morgantown,  W.  Va., 23d ;  Lyncliburg,  Va., 28tn ;  Fort  Madison,  Iowa,  30th  ; 
Afton,  Iowa,  Slat.    Redhirds  appeared  at  Alto  Vista,  Va.,  10th ;  Morgantown,  W.  Va., 
23d.   Blackbirds  seen  at  Golden,  Colo.,  flying  northwest,  31st.   Mocking-birds  apjieared  at 
Welbom,  Fla.,  26th.    Golden^winged  woodpecker  seen  at  Abingdon,  111.,  Slst.    Bees  were^ 
oat  at  Afton,  Iowa,  and  Oregon,  Mo.,  3l8t.   R^iiles, —ConQetmng  the  reported  shower 
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of  SDakes  at  Memphis  on  the  ISth,  the  followtD|^  U  taken  from  the  ob8er7er'8  report  * 
"Morninff  opened  with  light  rain  ;  10^  a.  m.  began  to  ponr  down  in  torrents,  lasting 
fifteen  minntes,  wind  sonthwest ;  immediately  after  the  reptiles  were  discoverod  crawl- 
ing on  the  sidewalks,  in  the  road,  gatters,  and  yards  of  Vanoe  street,  between  Lander- 
dale  and  Qoslee streets, two  blocks;  careful  inquiry  was  made  to  ascertain  if  anyone 
had  seen  them  descend,  bat  without  success ;  neither  were  they  to  be  ibnnd  in  the 
cisterns,  on  roofs,  or  any  elevations  above  the  ground ;  Vance  street  is  comparatively 
new,  has  no  pavements,  gatters  merely  trenches.  I  heard  of  none  being  round  etoe- 
where ;  when  first  seen  they  were  a  very  dark  brown,  almost  black ;  were  very  thick  in 
iiome  places,  beinff  tangled  together  like  a  mass  of  thread  or  yarn." 

MeUoTB, — Ist,  Kentucky ;  ^,  Connecticut,  Pennsylvania ;  4tb,  Missonri ;  5th,  New 
York ;  7th,  Iowa ;  8th,  North  Carolina ;  9th,  Pennsylvania ;  13th,  New  Jersey ;  15th, 
Iowa,  West  Virginia;  20th,  Kentucky;  23d,  Ohio;  24th,  Massachusetts,  New  Jersey; 
26th,  Florida ;  27th,  Iowa,  Louisiana ;  30th,  Kentucky,  Pennsylvania. 

Joe^er^.— Latitude,  44<^  15'  north,  longitude  44^  40^  west,  23d. 

Polar  iaff(7«.— Maine,  Gardiner,  1st,  8th,  12th,  2lBt,  27th  ;  Wisconsin,  Milwaukee,  2d ; 
Virginia,  Wytheville,  3d,  23d,  31st ;  Georgia,  Tybee  Island,  5th,  8th ;  Ohio,  Carthagena, 
6th,  9th,  14th,  18th,  21st,  25tb,  27th;  Flonda,  Daytona,llth ;  Iowa,  Guttenburg,  12th, 
29th ;  Iowa  City,  13th,  25th,  27th ;  Tabor,  Slat ;  Minnesota,  Dulnth,  17th,  23d,  24th,  25th  ; 
Saint  Paul,  26th ;  Kentucky,  Benettsville,  25th ;  New  Hampshire,  Contoocook ville,  3l8t. 

Zodiacal  7i<7At--<Seorgia,  Savannah,  2d,  4th,  30th ;  Massachusetts,  Somerset,  4tb,  5th, 
7th,  9th ;  Florida,  5th  ;  Ohio,  Bellefontaine,  4th,  5th,  14th,  17th,  3l8t ;  New  Jersey,  Atoo, 
4th,  9th ;  New  York,  Waterburgh,  5th,  13th,  17th. 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brig,  Gen.  (Brevet  Aaaigned),  Chief  Signal  Officer,  U,  S,  A. 


Paper  33. 
MONTHLY  WEATHER  REVIEW,  FEBRUARY,  1877. 

INTRODUCTION. 

In  compiling  the  present  review,  the  usual  data,  received  up  to  March  14th,  have 
been  made  nse  of.  The  most  noticeable  features  for  the  month  are  the  severe  storms 
Nos.  VIII,  IX,  and  XI ;  the  continuance  of  the  warm  weather,  experienced  the  latter 
part  of  January,  through  the  month  of  February,  giving  higher  average  temperatures 
for  all  the  districts,  excepting  the  South  Atlantic  and  Gulf  States ;  a  general  deficiency 
in  the  rain-fall,  excepting  Oregon  ;  the  absence  of  destructive  Areshets ;  the  frequency 
of  lunar  halos  from  the  20th  to  the  26th ;  the  hatching  of  grasshoppers  in  Minnesota, 
Iowa,  Kansas,  and  Nebraska. 

BAROMETRIC  PRESSURE. 

The  general  distribution  is  represented  upon  Chart  No.  II.  The  highest  reading  for 
the  mouth,  30.88  inches,  was  observed  at  Alpena,  at  7.35  a.  m.  of  the  13th,  daring  the 
progress  eastward  of  high-pressure  area  No.  VI ;  the  lowest,  29.18  inches,  at  Eastport, 
on  Uke  17th,  daring  the  passage  of  storm  No.  XI. 

Bangee  in  barometer, — San  Francisco,  0.59  inch;  San  Diego,  0.58;.  Rocky  Mountain 
stations,  0.43  to  0.70  ;  Plains  of  Kansas,  Indian  Territory,  and  Northern  Texas,  0.74  to 
0.96 ;  Missonri  Valley,  1.06  to  1.25 ;  valley  of  the  Red  River  of  the  North,  1.24  to  1.38 ; 
Upper  Mississippi  Valley,  1.06  to  1.39;  Upper  Lake  region,  1.19  to  1.50;  Lower  Lake 
region,  0.98  to  1.21 ;  Ohio  Valley  and  Tennessee,  0.81  to  1.14 ;  New  England,  0.84  to  1.11 ; 
Middle  States,  1.02  to  1.18;  South  Atlantic  States,  0.65  to  1.05;  Gulf  States,  0.54  to 
0.75 ;  Key  West,  0.45. 

Are€U  of  high  preeeure. — Of  these,  nine  are  described  below.  Nos.  VI,  VII,  VIII,  and 
IX  were  the  most  decided. 

No.  I. — In  the  review  for  January  this  high-pressure  area  was  designated  as  No.  VII. 
On  the'morning  of  the  1st  instant  it  covered  the  Eastern  Gulf  and  Sonth  Atlantic 
States  and  Eastern  Tennessee.  During  the  Ist,  2d,  and  3d  it  gradually  disappered  in 
advance  of  low-pressure  areas  Nos.  I,  II,  and  III. 

No.  II. — It  appeared  in  the  Missouri  Valley  on  the  morning  of  the  2d,  with  freezing 
temperatures  from  Arizona,  New  Mexico,  and  Kansas  northward  and  eastward  to  Wis- 
consin and  Michigan  ;  minimnm,  —  3°  at  Pembina.  On  the  following  morning,  with 
increased  pressure,  it  covered  the  Northwest  and  Upper  Lake  region,  witii  continued 
cold  weather  throughout  the  above-mentioned  sections.  At  7.35  a.  m.,  4th,  the  highest, 
4ibove  30.40  inches,  was  central  over  the  Lower  Lake  region,  with  the  temperature 
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generally  below  freezing  from  the  Lake  region  eastward.  By  midnight  it  waa  central 
oo  tbe  Middle  Atlantic  coast,  after  ^hich  it  rapidly  disappeared  in  advance  of  low 
preasore  No.  IV. 

No.  J II. — Daring  the  3d  the  pressure  was  onosually  high  at  Portland,  Oreg.  It  appa- 
rently moved  eastward  and  reached  the  Upper  Miseoon  Valley  on  the  morning  of  the 
4th.  *  During  the  day  it  extended  southward,  and,  on  tbe  morning  of  the  5th,  covered 
the  entire  country  between  the  Rooky  Mountains  and  Mississippi  Valley,  with  freezing 
temperature  as  far  south  as  Indian  Territory.  It  continued  its  southeastward  march, 
and  was  central  in  the  vicinity  of  Cairo  at  7.35  a.  m.,  6th.  Under  the  influence  of  low- 
pressure  areas  Nos.  V  and  VI  it  was  gradually  dissipated,  and  lost  its  distinctive  feat- 
ures during  the  day  and  night. 

No.  IV — ^appeared  in  the  Lake  region  on  the  7th « with  temperatures  below  freeztug 
at  night;  thence  to  the  Middle  and  New  England  States;  minimum,  — 2^  at  Parry 
Sound.     During  the  8th  it  was  dissipated. 

No.  V. — It  advanced  southeastward  over  Dakota  on  the  7th.  At  7.35  a.  m.,6th,  tbe 
maximum  pressure, 30.4U  inches,  was  reported  fn>m  Yankton;  minimum  temperature, 
04,  from  Breckenridge.  It  separated  into  two  distinct  areas  in  advance  of  low-press- 
ure No.  VII,  which  were  central  on  the  morning  of  the  9th  over  Lakes  Huron,  Erie, 
and  Ontario,  and  in  Texas.  A  light  **  norther  "  was  produced  along  the  Texas  coast, 
night  of  the  8th  and  9th,  for  which  signals  were  ordered,  although  rather  late;  maxi- 
mum velocity,  30  miles  at  Indianola.  At  7  35  a.  m.,  of  the  lOtb,  these  areas  covered 
the  Southwest  and  tbe  Middle  Atlantic  and  Southern  New  England  coasts.  Morning 
of  tbe  lltb,  with  increased  pressure,  it  covered  the  Southern  and  Middle  States  and 
the  Ohio  Valley,  and  was  central  in  Eastern  Tennessee.  Heavy  frosts  occurred  as  far 
south  as  Northern  Florida,  and  northeast  gales  off  the  South  Atlantic  coast — Tybee  Island, 
northeast  54  miles.  During  the  lltb  and  12th,  as  storm  No.  VII  was  passing  eastward 
over  the  northern  districts,  it  lost  its  identity  in  the  Southern  States  in  advance  of  the 
follow iog  high-pressure  area. 

No.  VI.— This  is  the  most  Interesting  high-pressure  area  of  the  month.  Night  of  the 
10th  it  evidently  advanced  southward  from  Manitoba,  producing  brisk  and  high  north- 
erly winds  and  rapidly  falling  temperature  in  Dakota  and  Minnesota,  in  connection 
with  storm  No.  VII.  Morning  of  the  11th,  minimum  temperature,  — 8^  at  Pembina. 
During  the  day  it  continued  southward.  At  7.35  a.  m.,  12th,  it  was  central  in  the 
vicinity  of  Breckenridge,  with  a  barometric  reading  of  30.84  inches,  and  at  Pembina 
a  minimum  temperature  of  — ^24^.  During  the  12th  its  progress  was  eastward  over  the 
Lake  roHioii^  due  to  the  presence  of  the  disturbance  in  the  Southwest,  and  charted  as 
No.  VIII.  High  northwesterly  winds  and  gales  accompanied  its  advance.  Morning 
of  the  13th,  the  highest  pressure  covered  Lake  Huron  ;  at  Alpena,  30.88  inches.  Min- 
imum tempNsratnre,  —5^  at  Rockliffe,  Canada,  and  below  freezing  as  far  south  as  Vir- 
gibia,  Kentucky,  Missouri,  Kansas,  and  New  Mexico.  During  the  night  of  the  12th 
and  13tb  high  northwest  and  northerly  winds  and  severe  gales  were  produced  in  the 
Atlantic  States  from  North  Carolina  northeastward,  in  connection  witn  storm  No.  VII. 
At  7.35  a.  m.,  14th,  it  reached  from  Virginia  northward  over  Lakes  Ontario,  Erie,  and 
Huron  into  Canada,  with  the  highest  reading  of  30.71  inches  at  Kingston,  and  with 
minimum  temperatures  of  4<^  at  Albany  and  — 1.3^  at  Rockliffe,  Canada.  Morning  of 
the  15th  the  isobaric  curve,  30.40  inchei<,  included  the  country  from  Southwestern 
New  England  to  South  Carolina.  During  the  15tht  under  the  influence  of  storm  No. 
IX,  which  was  passing  eastward  and  north  of  the  Lake  region,  it  disappeared  on  the 
Middle  Atlantic  coast. 

No.  VII. — On  the  14th  it  was  apparently  felt  at  Portland,  Oreg.,  whence  it  moved 
southeastward,  and  reached  the  Missouri  Valley  duriug  the  nigiit  of  the  15th.  At 
7.35  a.  m.,  16th,  it  covered  the  country  from  the  Rocky  Mountains  to  the  Mississippi 
Valley,  and  was  highest  in  Nebraska  and  Kansas,  with  the  temperature  below  freezing 
from  the  Upper  Lakes  west  and  south  westward  to  New  Mexico ;  minimum  — 15^  at  Fort 
Garry.  Its  course  was  southeastward,  and  on  tbe  following  morning  central  in  the 
Southwest.  It  covered  the  Southern  States  morning  of  the  1 8th,  and  was  highest  over 
Louisiana,  with  heavy  frost  in  Northern  Florida.  Daring  the  day  and  night  it  gradu- 
ally disappeared  on  the  Western  Onlf  coa!>t,  apparently  dissipated  as  storm  No.  X 
moved  southeastward  aorons  the  country.  Signals  were  displayed  on  the  16th,  at  In- 
dianola and  Qalveston  for  a  light "  norther,"  but  barely  Justified  at  the  former  alone. 

No.  VII r. — During  the  18th  it  appeared  in  the  extreme  Northwest,  in  rear  of  storm 
No.  X,  and  was  central  in  Dakota  the  following  morning.  The  19tli  it  moved  south- 
eastward, and  signals  were  displayed  on  the  Texas  coast  for  a  '*  norther,''  which  were 
justified  by  high  northerlv  winds.  At  7.35  a.  m.,20th,  it  covered  the  country  from  the 
Lakes  to  Texas,  and  was  highest,  about  30.50  inches,  in  Kansas.  Morning  of  the  21st 
it  was  central  in  Looisiana,  but  with  slowly  diminishing  pressure,  and  heavy  frosts  in 
Northern  Florida.  As  storm  No.  XI  approached  the  Upper  Lake  region  and  moved 
southward  it  disappeared,  on  the  21st,  along  the  Gulf  coast. 

No.  IX. — This  was  the  most  extensive  high-pressure  area  of  the  month.  It  was  flrst 
felt  in  Manitoba,  morning  of  the  22d.    After  storm  No.  IX  passed  eastward  this  area 
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extended  its  infloeDce  sontfaea^tward  dnriog  the  23d,  34th,  and  25th,  The  minimnm 
temperature  of  — S^  occarred  at  Pembina,  a.  m.  of  the  23d.  The  pressare  reached  its 
maximum,  of  30.72  inches,  at  Fort  Garry,  morning  of  the  26th,  with  the  barometric 
ridge  covering  the  Mississippi  Valley.  Cautionary  signals  were  ordered  on  the  Texas 
coast  for  light  **  northers''  on  the  22d,  23d,  and  26th,  but  not  justified  by  subsequent 
dancerons  winds.  At  7.35  a.  m.,  27th,  this  area  included  the  entire  country  east  of  the 
Rocky  Mountains,  with  very  generally  clear  and  cold  weather,  and  continued  highest 
in  Manitoba  ;  minimum  temperature,  — 1^  at  Pembina.  On  the  morning  of  the  28th 
isobaric  curve,  30.30  inches,  included  the  country  from  the  Uppt^r  Lase  region  to 
Western  Tennessee,  and  to  the  eastern  portions  of  Kansas  and  Nebraska.  At  mid- 
night it  was  central  in  Ohio  and  West  Virginia.  From  the  22d  to  the  2S>ih  the  baro- 
metric gradient  between  this  area  and  storm  No.  XI  was  very  steep,  resulting  in  high 
northwesterly  winds  and  gales. 

Areas  of  low  pressure. — ^The  tracks  of  the  centers  of  twelve  have  been  chart-ed. 
Storms  Nos.  VII,  IX,  and  XI  were  very  severe  from  the  Lakes  to  the  Middle  Atlantic 
and  New  England  coasts  and  Gulf  of  Saint  Lawrence,  e-pecially  tbe  last,  which  pro> 
doced  severe  easterly  gales  from  North  Carolina  northeastward,  with  heavy  rains 
changing  to  heavy  snow  north  of  New  Jersey. 

No.  I. — This  is  a  continuation  of  the  low-pressure  area  designated  as  No.  XIV  in  the 
January  Review.  During  the  1st,  light  rains  fell  along  Lake  Huron,  New  York,  New 
Jersey,  and  New  England,  and  rain,  partly  changing  into  snow,  from  the  Saint  Law- 
rence Valley  to  Nova  Scotia.  Brisk  to  high  winds  were  reported  from  the  Lower  Lakes 
and  Saint  Lawrence  Valley.  Signals  had  been  ordered  to  be  displayed  the  previous 
night  from  Boston  to  Eastport,  and  Canadian  stations  warned,  but  were  not  justified. 
On  the  2d  it  disappeared  to  the  south  and  east  of  Nova  Scotia. 

No.  II.---DQring  the  night  of  the  1st  this  slight  disturbance  developed  in  the  Lake 
region,  with  occasional  thunder-storms  in  Illinois  and  Indiana.  Tbe  2d,  threatening 
and  rainy  weather  prevailed  from  Lake  Erie  to  Tennessee,  the  Middle  Slates  and 
Southern  New  England,  and  light  snows  fell  along  Lake  Huron.  At  night  it  disap- 
peared olF  the  Middle  Atlantic  coast.  So  far  as  known,  dangerous  winds  did  not  ac- 
company it. 

No.  III. — Threatening  and  rainy  weather,  at  places  very  heavy,  prevailed  in  Texas 
and  Indian  Territory  on  the  1st.  By  afternoon  of  the  2d  the  central  depression  waa 
south  of  Corsicana,  and  the  rain-area  extended  eastward  into  the  Lower  Mississippi 
Valley.  Cautionary  signals  were  displayed  on  the  Texas  coast  for  a  light  '*  norther,*' 
bat  not  justified.  During  the  3d,  threatening  and  rainy  weather  was  reported  as  far 
eastward  as  Tennessee  and  the  North  Atlantic  States,  and  clear  or  clearing  weather 
from  tbe  Southwest.  The  4th,  signals  were  ordered  for  tbe  North  Carolina  coast,  but 
rather  late  and  lowered  too  soon ;  maximum  velocities  at  Kittyhawk  northeast  30,  and 
Cape  Hatteras  northeast  44  miles.  During  this  day  rainy  weather  continued  in  the 
South  Atlantic  States,  clearing  weather  followed  from  Tennessee  to  the  Gulf,  and  at 
midnight  it  appeared  as  an  elongated  depression  reaching  from  Southern  Ohio  to 
Northeastern  Florida.  At  ni^ht  the  rain-fall  was  very  heavy  along  the  North  Carolina 
coast,  over  which  it  passed  into  the  Atlantic  on  the  5th.  Off  Cape  Carnaveral,  Fla., 
heavy  north  and  northeast  gales  were  experienced. 

No.  IV. — Diminishing  pressure,  southerly  winds,  and  increasing  cloudiness  in  the 
Lake  region  and  Saint  Lawrence  Valley,  on  the  4th  and  5th,  indicated  the  approach  of 
a  disturbance  from  Canada.  At  midnight,  5th,  it  was  central  in  the  vicinity  of  Quebec. 
Dnring  the  6th  it  disappeared  eastward  over  Nova  Scotia,  accompanied  by  frequent 
light  snow  from  the  northern  portion  of  New  York  east  and  northeastward.  It  was 
followed  by  high  westerly  winds  at  places,  and  on  Monnt  Washington  a  northwest 
storm. 

No.  V. — ^This  storm  moved  southeastward  over  Manitoba  during  the  night  of  the 
5th.  Although  its  center  passed  at  some  distance  north  of  the  Lakes  on  the  Bth,  yet 
cloudy  and  threatening  weather  and  brisk  to  hitrh  southerly  or  westerly  winds  were 
produced  in  that  section.  Canadian  stations  were  warned  of  its  approach,  and  the 
signals  displayed  at  Milwaukee  and  Grand  Haven  were  justified ;  maximum  velocities, 
Escanaba  west  28,  and  Grand  Haven  southwest  27  miles.  7tb,  light  snows  fell  in 
Northern  New  York  and  New  England,  Saint  Lawrence  Valley,  New  Brunswick,  and 
Nova  Scotia,  with  high  winds  occasionally,  viz:  Sandy  Hook  west  28  miles.  Mount 
Washiufrton  northwest  storm,  and  on  the  8th  at  Thatcher's  Island  northwest  36  miles. 

No.  VI. — During  the  7th  this  storm  crossed  Florida,  accompanied  by  rainy  weather, 
thence  to  the  South  Carolina  coast,  and  thunder-storms  in  Florida.  Signals  were  or- 
dered from  Key  West  and  Saint  Mark's  to  Charleston,  but  justified  at  Tybee  Island 
alone.  At  Punta  Rassa  an  hourly  wind  velocity  of  30  miles  was  reconled  at  4.35  p.  m. 
On  the  morniuff  of  the  8th,  in  connection  with  nigh  pressure  No.  IV,  high  winds  were 
produced  on  the  North  Carolina  coast ;  at  Cape  Hatteras  northeast  34  miles.  It  is 
probable  that  it  passed  northeastward  over  Bermuda,  where  a  very  destructive  north- 
erly gale  occurred  on  the  10th.    For  several  days  previous,  heavy  showers  had  pre- 
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vailed,  with  easterly  winds  veeriDg  to  southerly,  and  morniug  of  the  10th  heavy  than- 
der-storms. 

No.  VII. — Dnrinf;  the  night  of  the  8th  rainy  weather  prevailed  at  Portland,  Oreg. 
This  storm  probahly  crossijd  Northern  Montana  on  the  9th.  Decreasing  pressure  and 
increasing,  warm  southerly  winds  throughout  the  Northwest  and  Upper  Lake  region 
indicated  its  approach.  Heavy  snow  fell  at  Virginia  City  the  10th,  and  the  central  de- 
pression passed  over  Dakota  to  Southern  Minnesota.  To  the  westward  brisk  and  high 
northerly  winds,  with  cold  weather,  prevailed ;  to  the  eastward  increasing,  warm  south- 
erly winds.  During  the  11th,  as  the  central  depression  passed  eastward,  a  barometric 
trough  extended  toward  Texas,  in  which  the  precipitation  was  very  light.  Maximum 
velocities,  Grand  Haven  northwest  32,  Milwaukee  northwest  27,  Escanaba  north  32 
miles,  for  which  there  was  a  failure  to  display  signals.  High  pressure  No.  VI  succeeded 
this  storm  very  rapidly,  causing  a  very  steep  barometric  gradient  between  them,  and, 
as  a  result,  severe  westerly  and  northerly  gales  on  the  12th  and  13th  from  the  Lower 
Lakes  to  the  Middle  Atlantic  and  New  England  coasts  and  Gulf  of  Saint  Lawrence. 
Threatening  weather,  with  frequent  light  rain  or  snow  accompanied  them,  changing  to 
heavy  snow  in  the  vicinity  of  the  mouth  of  the  Saint  Lawrence.  Cautionary  signals 
were  ordered  on  the  12th  from  North  Carolina  to  Maine,  and  some  of  the  Canadian  sta- 
tions notified  of  its  approach,  with  the  following  result :  Erie  west  36,  Father  Point 
north  50,  Eastport  northwest  40,  Boston  and  Thatcher's  Island  northwest  48,  Wood's 
Holl  southwest  36,  New  London  northwest  38,  New  York  northwest  46,  Flushing,  N.  Y., 
northwest  54,  Sandy  Hook  northwest  60,  Barnegat  northwest  39,  Cape  May  northwest 
64,  Cape  Henry  north  44,  Kittyhawk  north  50,  Cape  Lookout  northeast  40.  The  lowest 
barometric  reading,  29.47  inches,  occurred  at  Halifax  at  4.35  p.  m.,  13th.  Northerly 
gales  continued  in  the  Atlantic  States  and  Gulf  of  Saint  Lawrence  during  the  13th, 
diminishing  in  force  at  night.  On  Mount  Washington  a  velocity  of  northwest  120 
miles  was  recorded.  The  storm-center  passed  eastward  beyond  Nova  Scotia  on  the 
14th,  with  a  continued  northwest  hurricane  on  Mount  Washington. 

No.  VIII. — ^The  center  of  this  disturbance  apparently  moved  to  the  southward  o^  Cal- 
ifornia, Arizonia,  and  New  Mexico,  in  the  southern  portions  of  which  threatening  and- 
rainy  weather  accompanied  it  on  the  lOtb.  At  Santa  F^  there  was  a  heavy  snow-fall 
during  the  11th,  with  the  rain-area  covering  T*)xa8,  Indian  Territory,  and  westward, 
and  with  thunder-storms  in  former.  The  12(h  light  snow  fell  in  New  Mexico  and  Kan- 
sas, with  rainy  weather  thence  to  Lower  Mississippi  Valley  and  Texas  coast.  The  cen- 
tral depression  crossed  Texas.  Cautionary  signals  displayed  from  midnight  of  the  1 1th 
at  Indianola  and  Galveston  for  a  "norther''  were  justified  by  subsequent  wind-veloci- 
ties of  north  34  miles.  During  the  13th'  threatening  and  rainy  weather  prevailed  in 
the  Gulf  States.'  The  center  disapfieared  into  the  Gulf,  evidently  under  the  influence 
of  high  pressure  No.  VI,  which  covered  the  entire  country  to  the  northward.  North- 
easterly gales  were  reported  from  Florida  to  the  North  Carolina  coast;  maximum,  Tybee 
Island,  36  miles.  Frequent  light  rains  fell  on  the  14th  in  the  Gulf  States,  South  Atlan- 
tic States,  and  Tennessee,  and  continued  the  15th  in  Florida,  South  Carolina,  and  Geor- 
gia, with  thunder-storms  in  last,  and  with  gal^s  on  the  coast ;  maximum,  northeast 40 
miles  at  Tybee  Island^  and  northeast  38  at  Kittyhawk.  Clearing  weather  was  reported 
t^e  16th. 

No.  IX. — ^This  storm  approached  the  Lake  region  from  Manitoba  during  the  15th, 
producing  occasional  light  snow  or  rain.  On  tbe  morning  of  the  16th  signals  were 
ordered  for  Lake  Michigan,  but  late ;  at  night  from  North  Carolina  to  Rhode  Island, 
and  morning  of  the  17tn  from  thence  to  Maine.  Warnings  were  also  sent  to  Canadian 
stations  along  Lakes  Huron,  Erie,  and  Ontario,  Halifax  and  Saint  John,  N.  B.  They 
were  all  justified.  Some  of  tbe  maximum  velocities  recorded  are:  Duluth  northwest 
38,  Marquette  west  48,  Milwaukee  northwest  40,  Alpena  northwest  31,  Cleveland  west 
30,  Father  Point  northeast  32,  Thatcher's  Island  northwest  36,  Mount  Washington 
northwest  hurricane.  New  York  northwest  48,  Sandy  Hook  northwest  .'lO,  Cape  May 
northwest  52,  Cape  Henry  northwest  44,  Kittyhawk  north  48  miles,  and  latitude  29^ 
37'  north,  longitude  67°  west,  heavy  southeast  gale,  veering  to  west-southwest.  Light 
snow  or  rain  fell  on  the  16th  from  Lake  Huron  to  New  York  and  Northern  New  England; 
heavy  snow  tbe  17th  from  the  mouth  of  the  Saint  Lawrence  to  Eastern  Maine,  and 
partly  changing  to  rain  in  Nova  Scotia.  The  17th,  18th,  and  19th  its  progress  north- 
east and  northward  over  the  Gulf  of  Saint  Lawrence  was  very  slow.  On  Mount  Wash- 
ington the  maximum  hourly  wind-velocity  of  tbe  month,  132  miles,  was  reached  on  the 
18th.  From  the  16th  to  the  17th  the  central  depression  was  very  much  diminished, 
which,  taken  in  connection  with  the  reports  of  gales  and  hurricanes  off  the  coast  on 
the  16th,  and  the  northwesterly  gales  along  the  coast  on  the  16th  and  17th,  would  seem 
to  indicate  the  approach  of  a  storm-center  from  the  southward,  and  that  the  two  ap- 
parently combined. 

No.  X.~ Similar  to  the  last,  this  appeared  in  Manitoba,  night  of  the  17th.  Morning 
of  the  Idth  signals  were  raised  at  Milwaukee  and  Grand  Haven,  and  justified ;  at  lat- 
ter south  29  miles.  During  this  day  snow  fell  from  Lake  Superior  to  the  Lower  Lakes. 
At  midnight  and  the  following  morning  signals  were  ordered  from  North  Carolina  to 
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Massacbasetts,  the  migority  of  which  were  reported  jostifled :  maxioium  velocities 
Cape  Lookoat  southwest  40,  Kittyhawk  north  44,  Cape  May  north  40,  BarDegat  north 
34,  Port  Huron  north  34,  and  Erie  north  32  miles.  Very  light  preoipitation,  in  the  foroi 
of  rain,  accompanied  it  on  the  19th  from  the  Middle  States  and  North  Carolina  to  the 
central  Qnlf  Staten,  with  thunder-storms  at  night  in  South  Carolina  and  G^rgia. 
Clearing  weather  succeeded  it  on  the  morning  oi  the  20th  in  the  East  Gulf  and  Soath 
Atlantic  States.  During  the  day  vessels  experienced  in  latitude  34^  north,  longitude 
74^  west,  heavy  south-southwest  gale,  veering  to  north-northeast,  and  30^  40^  north, 
79^  30'  west,  strong  north  ^ale. 

No.  XI. — The  path  of  this  storm  was  a  remarkable  one.  Apparently  it  was  felt  at 
Portland,  Oreg.,  where  heavy  rains  fell  during  the  19th  and  20th ;  night  of  the  20th 
light  rain  at  Salt  Bake  City  and  light  snow  at  Vtrj^inia  City.  Warm,  southerly  winds 
and  falling  barometer  from  Kansas  to  Manitoba  indicated  its  approaohy  and  morning 
of  the  21st  it  was  apparently  central  north  of  Minnesota.  During  the  afternoon 
threatening  and  rainy  weather,  with  brisk  and  high  northerly  winds,  prevailed  from 
Manitoba  to  Nebraska.  By  midnight  it  was  central  near  Dnloth,  with  a  barometric 
trough  extending  toward  Texas,  when  signals  were  ordered  for  Milwaukee  and  Grand 
Haven.  Maximum  velocities  occurred  at  Fort  Sully  northwest  45,  Pike's  Peak  gale. 
North  Platte,  northwest  44,  Escanaba  and  Dodge  City  north  38,  and  Grand  Haven 
south  31  miles.  During  the  22d  clearing  weather  was  reported  fix>m  Dakota  and  Min- 
nesota, and  the  rain-area  extended  southward  to  the  oentral  and  eastern  Gulf  States, 
with  brisk  and  high  northerly  winds  from  Northern  Texas  to  Dakota  and  Minnesota. 
Signals  displayed  on  the  Texas  coast  for  a  '^  norther"  on  the  22d  and  23d,  were  reported 
as  not  justified.  The  latter  date,  as  the  storm  approached  the  coast,  it  beeame  very 
severe,  and  was  accompanied  by  heavy  rains,  with  thunder-storms  irom  Virgin ta  to 
New  Jersey.  Signals  were  ordered  from  North  Carolina  to  Maine,  and  fully  Justified. 
Maximum  velocities:  Cape  Lookout  southwest  34,  Cape  Hatleras  southeast  40,  Cape 
May  east  36,  and  northwest  44,  Philadelphia  east  44,  Atlantic  City  and  Biumegat  east 
52,  Sandy  Hook  northeast  59,  New  York  northeast  48,  Flushing,  N.  Y.,  northeast  75, 
New  London,  Boston,  and  Portland  northeast  36,  and  Eastport  northeast  34  miles. 
Daring  the  24th  the  rain  very  generally  changed  to  heavy  snow  from  Pennsvlvania 
northeastward.  The  25th  it  was  succeeded  by  clearing  but  cloudy  weather  in  the  Mid- 
dle and  Eastern  States  and  Saint  Lawrence  Valley.  Minimnm  barometer,  29.36  inches, 
occurred  at  7.35  a.  m.  of  the  24th  on  the  New  Jersey  coast,  while  off  the  coast  on  board 
the  schooner  Addie  Fuller  it  was  reported  as  low  as  29.24  inches. 

No.  XII. — During  the  night  of  the  25th  this  storm  prodnced  light  rains  along  the 
California  coast,  and  occasional  thunder-storms.  The  26th  rainy  weather  was  reported 
from  Utoh,  Arizona,  New  Mexico,  and  the  southwestern  portion  of  Texas,  and  light 
snow  from  Northern  New  Mexico  to  Western  Nebraska  and  Southern  Wyoming.  The 
S7th  rainy  weather  continued  from  the  southwestern  half  of  Texas  to  Arisona,  and 
snow  fell  at  Virginia  City ;  in  Texas  thunder-storms  accompanied  it.  Daring  the  2&th 
clearing-up  weather  followed  in  Arizona,  Utah,  and  New  Mexico;  the  rain  area  in- 
cluded Kansas,  Indian  Territory,  Louisiana,  and  Texas,  with  thunder-storms  iu  last. 
At  midnight  it  was  central  between  Galveston  and  Indianola,  with  a  barometric  trough 
extending  toward  Dakota,  and  light  rain  or  snow  commenced  falling  in  the  north<^n 
portions  of  Minnesota  and  Dakota.  Daring  the  Ist  and  2d  of  Bfarch  it  progreeeod 
northward  toward  Lake  Huron  and  thence  northeastward,  and  increased  very  much 
in  extent  and  severity,  including  the  entire  country  east  of  the  Rocky  Mounteins,  but 
ito  sabseqaent  history  belongs  to  March.  Cautionary  signals  were  ordered  for  the 
Texas  coast  morning  of  the  28th,  and  justified  at  Indianola  alone  by  a  velocity  of  north- 
west 31  miles. 

Vessels  experiencing  storms  at  sea. — Reports  of  same  have  been  numerous,  of  which  the 
following  are  given :  2d,  latitude  bl°  15'  N.,  longitude  12^  W.,  strong  W.  to  SW.  gales, 
with  heavy  squalls  of  hail  and  high  sea  for  three  days.  4ch,  51^  26'  N.,  13°  fS  W., 
strong  W.  gale  and  high  sea.  9tb,  44^  N.,  45^  33'  W.,  strong  W.  gales,  high  seas,  and 
snow  squalls;  44""  30'  N.,  46^  21'  W.,  strong  WNW.  gale  and  high  sea.  10th,  44^  44' 
N.,  (>0o  30'  W.,  heavy  WNW.  gale  for  three  days;  49^  N.,  29°  W.,  hurricane  NW.;  42^ 
28'  N.,  480  52'  W.,  strong  W.  by  N.  gales  and  high  seas ;  46^  09'  N.,  42^  45'  W.,  strong 
WNW.  gale  and  high  seas;  off  Bermuda,  heavv  SB.  shifting  to  NW.  gale.  11th,  47<^ 
06'  N.,  3.^°  52'  W.,  strong  W.  gale,  hail,  and  high  sea ;  in  the  Straits  of  Florida,  severe 
NE.  gale  until  15th.  13th,  39^  17'  N.,  73©  W.,  heavy  NW.  gale;  41^  N.,  67^  27'  W., 
strong  NW.  gale;  48°  53'  N.,  36°  2.5'  W.,  strong  N.  gale  and  high  sea,  50^  30*  N.,  18° 
49'  W.,  strong  WSW.  gale;  25°  30'  N.,  66^  41'  W.,  severe  NE.  gale;  20°  09'  N.,  53<3  49' 
W.,  heavy  SSW.  gale  veering  to  NW.  14th,  40^  31'  N.,  68"^  36'  W.,  strong  NNW.  gale, 
heavy  nea,  and  snow  squalls.  15th,  45^  30'  N.,  39^  10'  W.,  cyclone  lasting  four  hours. 
16th,  390  37'  N.,  670  W.,  heavy  SE.  to  WSW.  gale;  34°  N..  70^  30'  W.,  hurricane  NE. 
to  S. ;  near  Bermuda,  heavy  gale,  18th,  27©  01'  N.,  61°  55'  W.,  heavy  NW.  gale  for 
twelve  hours,  then  veering  to  NE.  19th,  43°  04'  N.,  45^  52'  W.,  atrong  SW.  to  SSE. 
gale.  20th,  30°  40'  N.,  79^  30'  W.,  strong  N.  gale ;  34^  N.,  74^  W.,  heavy  SSW.  gale  for 
eight  hours,  then  veering  to  NNE.  for  thirty  hours.  28th,  45°  10'  N.,  50^  25'  W.,  strong 
NW.  gale,  snow  squalls,  and  high  NW.  sea. 
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TKMPERATURE   OF  THE  AIR. 

The  isothermal  curves  and  figores  upon  Chart  No.  II  iUnstrate  the  general  distribn- 
lion  of  the  temperature  of  the  air  for  the  present  month.  A  reference  to  the  table  upon 
the  same  chart  will  show  that  the  average  is  above  that  for  many  years,  excepting  the 
Sonth  Atlantic  and  Gulf  States,  especially  for  the  northern  districts.  For  the  Gnlf 
States  alone  the  average  is  lower  than  usual. 

Minimum  and  maximum  temperatures,  respectively,  for  the  month :  In  Maine,  Orono, 
—4°,  40°:  Portland,  129, 49°.  New  Hampshire,  Mount  Washington,  —16^,  35° ;  Auburn, 
40,640.  Vermont,  Woodstock, —70, 500 ;  West  Charlotte,  50, 530.  Massachusetts,  Will - 
iamstowu,  3°,  480;  Milton,  160,58o.  Rhode  Island,  Fort  Adams,  14°,  48^;  Newport, 
I60, 460.  Connecticut,  Colebrook,  9°,  45° ;  Mystic,  12o,  56°.  New  York,  Rodman,  —8°, 
580 ;  New  York,  16^,  59o.  New  Jersey,  New  Bmnswick,  9°,  53^ ;  Salem,  16°,  62°.  Penn- 
sylvania, Tioga,  —50,  570 ;  Carlisle,  19o,  680.  Delaware,  Dover,  18^,  64^.  Maryland, 
New  Market,  12°,  62o ;  Baltimore,  IS9, 63o.  District  of  Columbia,  Washington,  20^,  67°. 
Virginia,  Suowville,  12°,  64°;  Fort  Monroe,  26°,  72°.  West  Virginia,  Salem,  14°,  66°; 
Weston,  I60, 650.  Ohio,  Salem,  8°,  59° ;  Kenton,  16°,  67°.  Indiana,  Richmond,  19o,  60° ; 
Saint  Meinrad,  23o,  70°.  Illinois,  Riley,  12^,  56o :  Carbondale,  20o,  73o.  Michigan, 
Northport,  3°,  48^ ;  Detroit,  16-"^,  58o.  Wisconsin,  Neillsville,  50, 50^ ;  Embarrass,  8^,  64°. 
Minnesota,  Fort  Ripley,  — 20°,  49^;  Fort  Snelling,  8^,  58o.  Iowa,  Cresco,  5°.  52©  j 
Muscatine,  16°,  63o.  Missouri,  Cqrning,  l3o,  65° :  Saint  Louis,  27°,  69°.  Nebraska, 
Norfolk,  90, 570 ;  Howard,  14^.  64»^.  Kansas,  Fort  Hays.  16°,  62° ;  Great  Bend,  19°,  69o. 
Kentucky,  Danville,  21°,  67^;  Louisville,  24°,  68®.  Tennessee,  Knoxville,  22°,  62°; 
Memphis,  30°,  67°.  North  Carolina,  Franklin,  15°,  61° ;  Wilmington,  2-Jo,  71o.  Sonth 
Carolina,  Spartanburg,  23^,  66^ ;  Charleston,  35^,  7(P,  Georgia,  Atlanta,  25^,  68^ ;  Saint 
.  Mary's,  34^,  76°.  Florida,  Milton,  29°,  75° ;  Key  West,  57°,  8O0.  Alabama,  Green 
Springs,  26°,  680 ;  €arlowville,  32°,  730.  Mississippi,  Vicksburg,  31°,  73°.  Louisiana, 
Baton  Ronge,  29°,  78° ;  Lake  Charles,  38°,  78^.  Texas,  Fort  Richardson,  18°,  66° ;  Fort 
Browu,  370, 81°.  Arkansas,  Mount  Ida,  210, 68° :  Monticello,  23^,  71°.  Indian  Territory, 
Fort  Sill,  190, 69© ;  Fort  Gi  bson,  26°,  65°.  New  Mexico,  Fort  Union,  2°,  59° ;  Santa  F6, 
190,  sec'.  Colorado,  Pike's  Peak,— «o,  22°;  Golden,  20°,  66®.  Wyoming  Territory,  Port 
Bridger,  — 3°.  54" ;  Fort  Fred  Steele,  6°,  57o.  Dakota  Territory,  Pembina,  — 24°,  42° ; 
Fort  Sully,  3°,  620.  utah,  Coalville,  —40, 56^  ;  Salt  Lake  City,  15o,  550.  Montana,  Vir- 
ginia Cltv,  ^50, 490.  Nevada,  Camp  Halleck,  40, 59o ;  Camp  McDermit,  15o,  6O0.  Cali- 
fornia, Oloverdale,  34o,740;  San  Diego,  450, 78o. 

Ice. — At  Boonesboro,  Iowa,  on  the  Des  Moines  River,  bad  been  from  22  to  30  inches 
thick ;  broke  up  on  the  2d.  Flushing,  N.  Y.,  on  Flushing  Bay,  14  inches  thick :  11th. 
Wappinger's  Falls,  N.  Y.,  pond  ice,  18  inches  thick,  16th ;  ice  on  Hudson  River  honey- 
combed  and  open  in  places,  21st.  Oregon,  Pa.,  pond  ice  20  inches  thich,  28th.  Lnnen- 
burg,  Vt.,  ice  on  ponds  and  streams  24  inches  thick,  28th.  Ice  harvested  12  to  13 
inches  thick  on  Lake  Champlain,  at  West  Charlotte,  Vt. 

Frost  in  the  ground, — At  Council  Grove,  Kans.,  frost  out  of  the  gronnd.  2d.  Sandy 
Springs,  Md.,  in  southern  exposures,  frost  disappeared  from  ground  by  lOth.  Howard, 
Nebr.,  frost  nearly  out  of  ground  by  20th.  Keokuk,  frost  out  of  gronnd,  21st.  Flush- 
ing, N.  Y.,  no  frost  in  ground,  22d.  Kenton,  Ohio,  frost  out  of  ground,  25th.  Clear 
Creek,  Nebr.,  during  winter  ground  frozen  to  a  depth  of  SO  inches,  at  close  of  month 
hod  thawed  8  or  10  inches.  Freehold,  N.  J.,  no  frost  in  gronnd  to  a  depth  of  6  inches. 
Brookhaven,  N.  Y.,  frost  out  of  ground,  and  South  Hartford,  N.  Y.,  ground  having  been 
protected  so  long  by  snow,  the  frost  is  largely  oat  of  ground. 

PRECIPITATION. 

Upon  Chart  No.  Ill  is  represented  the  amount  of  rain-fall,  including  melted  snow  * 
For  Virginia  City  the  total  is  0.73  inches.    At  Portland,  Oreg.,the  fall  has  exceeded 
the  average.    In  the  remaining  sections  there  has  been  a  deficiency. 

Stations  reporting  the  precipitation  zeroornot  sujgHcient  to  measure. — Fort  Wayne  (Detroit), 
Port  Huron,  and  Litchfield,  Mich. ;  Fort  Ripley,  New  Ulm,  and  Minneapolis,  Minn. ; 
Independence,  Iowa ;  Webster,  N.  C. ;  Beloit,  Wis. ;  Camp  Sheridan,  Nebr.  j  Fort  Lara- 
mie, Fort  Sanders,  and  Camp  Stambangh,  Wyo. 

Stations  reporting  one-tenth  of  an  inch,  or  less,  of  precipitation  for  the  month, — ^Fort 
Abercrombie,  Fort  Seward,  Pembina,  and  Firesteel,  Dak. ;  Fort  Snelling,  Duluth,  Saint 
Paul,  and  Breckenridge,  Minn. ;  Fort  Fred  Steele,  Wyo. ;  South  Pueblo.Colo. ;  Chicago, 
Rockford,  Riley,  Havana,  and  Peoria,  111. ;  Fort  Wayne,  Ind. ;  Rockford,  Independence, 
Cresoo,  and  Davenport,  Iowa;  Detroit,  Grand  Rapids,  Northport,  and  Grand  Haven, 
Mich. ;  Wet  Glaze,  Mo. ;  Vermillion,  N.  Y. ;  Little  Mountain,  Hudson,  and  Toledo,  Ohio : 
Suowville,  Va. ;  Bloomfield,  Wautoma,  Neillsville,  and  Milwaukee,  Wis. ;  Rockliffe  and 
Kingston,  Canada. 

Maximum  rain-falls  for  the  monih,--Mel\aaA,  Tex.,  13.06  (?) ;  Brownsville,  Tex.,  7.99 ; 
Portland,  Greg., 7.56;  Austin, Tex.,  6.94  ;  Denison,6.89;  Cor8icana,6.84;  New  Ulm,TMc., 
6.75 ;  Boerne,  Tex.,  6.46 ;  Cape  Hatteras,  5.85  inches. 
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Heavy  rains, — Me]i88i^  Tex.,  from  7  a.  m.  Ist  to  12.30  p.  m.  3d,  5  inches,  aod  9  a.  m.  11th 
to  3  p.  m.  13th,  7.31  inches.  Austin,  Tex.,  from  9  p.  m.  Ist  to  7  a.  m.  2d,  2  inches ;  7  a.  m. 
11th  to  7  p.  m.  12th,  2.24  inches,  and  12  m.  27th  to  12  night  2dfeh,  2.70  inches.  New 
Ulm,  Tex.,  from  1.30  p.  m.  11th  to  8  p.  m.  12th,  3.62.  Corsicana,  28th,  2.20  inches.  Deni- 
son,  1st  and  2d,  3.28  inches,  and  12tn,  2.26  inches.  Cape  Hatteras,  «5th,  3.17  inches,  and 
16th,  2.45  inches. 

Snow-fall  for  the  month  varies  as  follows :  From  Maine  to  the  northern  portions  of 
New  Yorlc  and  Pennsylvania,  0.5  to  10  inches :  Southern  New  England  to  Maryland,  0 
to  8 ;  West  Virginia,  3 ;  Western  North  Carolina,  1.5  to  3.5 ;  Ohio,  0.5  to  1 ;  Upper  Lake 
region,  0.25  to  3;  Illinois  and  Missouri,  0  to  1 ;  Iowa  and  Eastern  Nebraska,  0.25  to  2.5 ; 
Kansas,  1.25  to  5 ;  Colorado,  at  Golden,  5,  and  Summit,  33 ;  Utah,  at  Coalville,  2  inches. 

Depth  of  MOW  at  close  of  month. — In  Northern  New  England  reports  vary  from  12  to 
22  inches;  in  Southern  New  England,  0  to  10;  northern  portions  of  New  York  and  Penn- 
sylvania, 2  to  20 ;  Upper  Lake  region,  0  to  0.5 ;  Coi^ville,  Utah,  1  inch. 

Cloudy  dojfs, — The  number  of  days  on  which  the  cloudiness  has  averaged  eight-tenths 
or  more,  as  reported  by  the  volunteer  observers,  ranges  as  follows :  New  England,  2  to 
16 ;  Middle  States,  3  to  12 ;  South  Atlantic  States,  2  to  14 ;  Gulf  States,  7  to  14 ;  Arkan- 
sas, Tennessee,  and  the  Ohio  Valley,  3  to  11 ;  Upper  Lake  region,  4  to  8 ;  Norch  wcAt,  1  to 
12  days. 

Bainy  days. — The  number  of  days  during  the  month  on  which  rain  or  snow,  in  any 
quantity,  has  fallen,  ranges  as  follows  for  the  Signal-Service  stations:  New  England, 
3  to  15 ;  Middle  Atlantic  States,  3  to  10 ;  South  Atlantic  States,  5  to  8 ;  Eastern  Gulf 
States,  4  to  11 ;  Western  Gulf  States,  5  to  12 ;  Indian  Territory,  Arkansas,  Tennessee, 
and  the  Ohio  Valley,  4  to  9 ;  Lower  Lake  region,  3  to  14 :  Upper  Lake  region,  3  to  10 ; 
Northwest,  3  to  8 ;  Rocky  Mountain  stations,  5  to  12 ;  California  coast,  1  to  7  days. 

Droughts, — Belvidere,  111.,  dryest  month  in  ten  years.  Waltham,  Mass.,  drought  has 
prevailed.  Shelbume,  N.  H.,  springs  low,  13th.  South  Hartford,  N.  Y.,  streams  and 
fountains  low  daring  month,  but  beginning  to  rise  at  close.  Ruggles,  Ohio,  a  very  dry 
month.  Ringgold,  Ohio,  smallest  rain-fall  ever  recoided  in  February.  Woodstock,  Vt., 
drought  still  continues ;  wells  and  springs  dry.  Snowville,  Va.,  month  dry  and  wat-er 
low.    Wytheville,Va.,  on  22d  a  drought,  no  rain  having  fallen  for  over  a  month. 

RELATIVE  HUMIDITY. 

The  average  relative  humidity  for  the  month,  as  reported  from  the  Signal-Service 
stations,  ranges  as  follows :  In  New  England,  65  to  78  per  cent. ;  Middle  Atlantic  States, 
52  to  66 ;  New  Jersey  and  North  Carolina  coast  stations,  70  to  76 ;  South  Atlantic  States, 
60  to  69 ;  Gulf  States,  64  to  76 ;  Indian  Territory,  Arkansas,  Tennessee,  and  the  Ohio 
Valley,  59  to  70 ;  Lower  Lake  region,  65  to  73 ;  Upper  Lake  region,  66  to  75 ;  Missouri 
and  Upper  Mississippi  Valleys,  63  to  73 ;  Valley  of  the  Red  River  of  the  North,  67  to 
83;  Rocky  Mountain  stations,  53  to  75 ;  California  coast,  70  to  74 ;  Key  West,  80;  Mount 
Washington,  85. 

WINDS. 

Frwailing  winds. — These  are  shown  upon  Chart  No.  11,  the  arrows  flying  with  the 
wind.  At  Virginia  City  they  were  from  the  SE.  The  maximum  hourly  velocities  have 
been  given  in  the  description  of  the  movements  of  high  and  low  pressure  areas,  with 
the  dates  upon  which  they  have  occurred. 

Total  movements  of  the  air. — ^The  following  are  the  largest  total  movements,  as  record- 
ed at  the  Signal- Service  stations :  Cape  May,  11,114  miles ;  Thatcher's  Island,  10,828 ; 
Sandy  Hook,  10,530;  Kittyhawk,  10,348;  Pike's  Peak,  9,376;  Cape  Lookout,  9,308; 
Cape  Hatteras,  9,305 ;  Bamegat,  8,530 ;  Cape  Henry,  8,454.  The  smallest  movements 
have  occurred  at  the  following  stations:  Virginia  City,  1,796  miles;  Dubuque,  1,943; 
Salt  Lake  City,  2,411;  Vicksbnrg,  2,464 ;  Lynchburg,  2,484 ;  Nashville,  ^,497 ;  Augusta, 
2,550;  Baltimore,  2,841 ;  Shreveport,  2,865 ;  Denver,  2,997. 

VERIFICATIONS. 

Indications. — ^As  worked  up  three  times  daily,  and  issued  to  the  public  at  1  a.  m.  and 
7.30  p.  m.,  they  have  been  carefully  compared  with  the  actual  conditions  during  the 
succeeding  twenty-four  hours,  and  the  following  result  obtained,  viz:  the  percentage 
verified  averages  83.8  for  New  England ;  82.0,  Middle  States ;  85.6,  South  Atlantic 
States ;  82.2,  Eastern  Gulf  States ;  82.9,  Western  Galf  States ;  82.1,  Tennessee  and  the 
Ohio  Valley ;  84.6,  Lower  Lake  region ;  89.3,  Upper  Lake  region ;  84.9,  Upper  Mississippi 
Valley ;  84.5,  Lower  Missouri  Valley.  For  the  whole  country  the  average  verified  ie 
84.2  per  cent.  By  elements  the  percentage  verified  averages  88.1  for  the  weather ;  84.1, 
wind-direction  ;  80.6,  temperature ;  83.0,  barometric  changes.  There  were  14  omissions 
to  predict  (11  for  temperature  and  3  for  barometer)  out  of  3,360,  or  0.42  per  cent. 

CauHonary  «t^a7«.— Grand  Haven  and  Milwaukee  are  the  only  lake  stations  at  which 
signals  were  displayed,  owing  to  the  suspension  of  navigation.  Out  of  127  signals 
ordered  to  be  hoisted  along  Lake  Michigan,  the  Gulf  and  Atlantic  coasts,  106  were  re- 
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ported  lustifiedy  bat  25  of  these  were  lat-e;  21  not  Jaatified)§ll  lowered  too  soon, 
f specially  on  the  morning  of  the  ISth,  along  the  New  Jersey  and  New  England  coasts ; 
9  kept  up  too  long.  From  scattered  stations,  excepting  on  the  12th  and  18th,  36  cases 
are  reported  in  whioh  the  hourly  wind-Telocity  reached  25  miles  and  over  without  the 
display  of  signals. 

NAVIGATION. 

upon  Chart  No.  Ill  is  a  table  giving  the  highest  and  lowest  water-marks,  with  the 
dates  upon  which  they  occurred.  The  Bed  River  rose  slowly  throughout  the  month. 
Missouri:  at  Yankton  the  ice  pased  out  on  the  21st;  Omaha,  ice  broke  up  on  21st ; 
Plattemonth,  Nebr.,  tommonced  breaking  up,  but  gorged  lOtb,  melting  and  floating 
away  17t.h ;  Leavenworth,  breaking  up  tith,  gorged  9th,  opened  12th.  Mississippi :  at 
Saint  Paul  the  ice  disappeared  below  bridge  on  the  27th ;  La  Crosse,  opened  27th ; 
Dubuque,  ferry  opened  17th,  ice  drifting  25th,  open  earlier  than  usual ;  Davenport, 
ice  moved  out  2l8t ;  Muscatine,  19th  ;  Fort  Madison,  17th ;  Keokuk,  channel  clear  18th ; 
Saint  Louis,  ice  broke  up  Ist,  heavy  floating  ice  5th,  navigation  resumed  6th ;  Chester, 
III.,  gorge  broke  4th,  opening  navigation  below  Saint  Louis ;  Cairo,  a  steady  decline 
of  14  feet  3  inches  to  the  6th,  rise  of  4  feet  1  inch  to  13tb,  then  falling  to  close ;  below 
the  changes  were  not  important.  Cumberland:  at  Nashville,  rose  1  foot  1  inch  to  8th, 
then  s'owly  falling  to  end.  Tennessee :  changes  unimportant,  with  a  slight  decline. 
Ohio :  at  Pittsburgh  there  was  a  sudden  rise  of  nearly  8  feet  on  the  3d,  gradual  decline 
to  the  22d,  then  a  rise  of  1  foot  2  inches  to  26th  ;  Cincinnati,  a  rise  of  nearly  14  feet 
from  2d  to  8th,  then  falling  to  close ;  Louisville,  rose  3  feet  from  2d  to  9th,  after  which 
the  decline  was  continuous.  Savannah :  at  Augusta,  a  sudden  rise  of  13  feet  7  inches 
occurred  on  the  5th,  slowly  fell  to  the  16th,  and  oscillated  a  few  inches  daily  to  end  of 
month.  Ice  broke  up  3d,  at  Cleveland,  on  Cuyahoga  River.  Northport,  Mich.,  bar* 
bor  clear  of  ice  6th.  Salem,  N.  J;,  navigation  opeuMl  8th.  Flushing  Bay,  N.  Y.,  clear 
of  ice  22d.  Hudson  River :  navigation  resumed  on  28th  at  Wappinger's  Falls  and  West 
Point.  Narragansett  Bay  open  at  Fall  River,  Mass.,  1st.  New  Bedford,  Mass.,  harbor 
clear  below  bridge  15th. 

TEMPERATURE  OF  WATER. 

As  heretofore,  the  maximum  and  minimum  temperatures,  with  the  average  depth  of 
the  water,  are  given  in  the  table  on  Chart  No.  IL 

ATMOSPHERIC  SLBCTRICmT. 

Thunder-BtortM, — 1st,  Martinsville,  111.,  Baxter  Springs,  Kann.,  Indianapolis,  Ind.,, 
7tb,  Daytona,  Fia.,  Indianola,  Tex.  9th,  Gainesville,  Ga.,  Murphey,  N.  C,  Saint 
Mark's,  Fla.  11th,  Austin,  Tex.  15th,  Brownsville,  Tex.  16th,  Cape  Hatteras,  N.  C. 
19th,  Aiken,  S.  C  20th,  Tybee  Island,  Ga.  22d,  Monterey  County,  Cal.  23d,  Milford, 
Del.,  Salem  and  Ca}>e  May,  N.  J.,  Capeville,  and  Hampton,  Va.  24th,  Fort  Craig,  N. 
M.  25th,  Monterey  County,  Cal.  27th,  Austin,  Tex.  28th,  New  Ulm,  Austin,  Boerne^ 
and  Indianola,  Tex. 

Distant  lightning,^lBt,  Decatur,  111.  9th,  Tybee  Island  and  Forsyth,  Ga.  10th,  Cape 
Hatteras.  17th,  Golden,  Col.  19th,  Atlanta,  Ga.,  with  heavy  rain.  23d,  Atlantic  City, 
N.  J.    28th,  New  Orleans. 

Auroras. — Ist,  Geneseo,  IlL,  Pembina;  2d,  Geneseo,  111.,  Independence  and  Creeco, 
Iowa,  Dnluth;  3d,  Nora  Springs,  Iowa,  Escanaba,  Pembina;  4th,  Escanaba;  8th, 
Dulnth ;  9th,  Manitowoc,  Wis.,  Rochester;  10th,  Waltham,  Mass.,  Duluth,  Rochester; 
11th,  Duluth,  East-port,  Pembina ;  12th,  Cornish  and  Gardiner,  Me. ;  13th  and  15th, 
Gardiner,  Me. ;  16th,  Monticello  and  Davenport,  Iowa,  Contoocookviile,  N.  H. ;  17th, 
Waltham  and  Cambridge,  Mass.,  Davenport,  Pembina ;  20th,  Waltham,  Mass.,  Pem- 
bina ;  24th,  Fort  Brady,  Mich. ;  28th,  Boonsborough,  Iowa. 

OPTICAL  PHENOMENA. 

Solar  kalos. — 1st,  Indiana,  Iowa,  Kansas,  Michigan,  Nebraska,  New  Hampshire,  New 
York,  Wisconsin ;  2d,  Georgia,  Illinois,  Massachusetts,  New  Hampshire,  New  York, 
Rhode  Island,  South  Carolina;  5th,  Connecticut,  Maine,  Massachusetts,  New  Hamp- 
shire, New  Jersey,  New  York  ;  6th,  Alabama,  Louisiana,  Mississippi,  South  Carolina ; 
7th,  District  of  Columbia,  Illinttis,  Iowa,  North  Carolina,  Tennessee,  Virginia,  West 
Virginia;  8th,  Alabama,  Illinois,  Minnesota,  New  York,  North  Carolina,  South  Carolina, 
Tennessee ;  9tb,  New  York,  North  Carolina.  Tennessee ;  10th,  Colorado,  Kansas,  Min- 
nesota, South  Carolina,  Tennessee ;  11th,  Dakota,  Illinois,  Indiana,  Michigan,  Minne- 
sota, New  York,  Otiio ;  12th,  Connecticut,  Dakota,  Georgia,  Illinois,  Nebraska,  Rhode 
Island,  South  Carolina ;  13tb,  Illinois,  Iowa,  Wisconsin ;  14th,  Ulinois,  Maryland,  Ohio, 
Pennsylvania ;  15tb,  Indiana,  Iowa,  Maine,  Nebraska,  New  Hampshire,  New  Mexico, 
Rhode  Island ;  16th,  Maine.  Missouri,  Ohio;  17th,  Ohio;  l^th, Louisiana,  Pennsylvania ; 
19th,  Maine,  New  Hampshire,  Ohio,  l^outh  Carolina,  Tennessee;  20th,  District  of 
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Colombia,  Iowa.  Michifkn,  New  York,  Tenneaaee,  Tezaa ;  SIhI,  Tennesaee ;  529d,  Georgia, 
MassaoboBetta,  Micbigan,  New  Hampsbire,  New  Mexico,  New  York,  Ohio,  PenoaylTania, 
Vermont,  WiBConsin  ;  23d,  Geoncia,  Maine,  New  Hampabire,  New  Mexico,  New  T«>rk, 
Rbode  Island,  Vermont ;  24tb,  Michigan,  New  Mexico ;  25ih,  Kaoaaa,  Miohigaa,  Wis- 
eooHin  ;  :^6tb,  Iowa,  Sooth  Carolina;  27tb,  Dakota,  Minnesota,  Ohio,  Tennessee;  l^th, 
Colorado,  Connecticot,  Maine,  New  York,  Tennessee,  Virginia. 

Zunar  haloa, — Ist,  Georgia,  Kansas,  New  York,  North  Carolina,  Ohio,  Utah ;  2d, 
Bakota,  Kansas,  Massacbosetts,  New  Jersey,  New  York,  North  Carolina,  Pennsylvania ; 
3d,  Iowa ;  4tb,  Michigan ;  5th,  New  Hampshire,  New  York ;  16tb, Missoori,  Nebraska; 
17tb,  Looisiana,  Tennessee,  Texas ;  18tb,  Alabama,  Conneoticnt,  Florida,  >New  York, 
Tennessee,  Texas  ;  19th,  New  York,  Florida,  Dakota ;  20tb,  Dakota,  Kansas,  Maine, 
Maryland,  Massaobasetts,  New  Jersey,  New  Mexico,  New  York,  North  Carolina,  Obio, 
Pennsylvania,  Tennessee,  Texas,  Virginia,  West  Virginia ;  2lBt,  Alabama,  California, 
Florida,  Illinois,  Indiana,  Iowa,  Kentocky,  Michigan,  Minnesota,  Mississippi,  Missonri, 
New  Hampshire,  New  Jersey,  North  Carolina,  Ohio,  Pennsylvania,  Tennessee,  Vermont; 
22d,  California,  Connecticot,  District  of  Colombia,  Florida,  Maryland,  Michigan,  Min- 
nesota, New  Hampshire.  New  Jersey,  New  Mexico,  New  York,  North  Carolina,  Ohio, 
Pennsylvania,  Texas,  Utah,  Vermont,  Virginia,  West  Virginia,  Wisconsin ;  23d,  Ala- 
bama, Colorado,  Looisiana,  Massachosetta,  New  Hampshire,  New  Jersev,  New  York, 
North  Carolina,  Texas,  Wyoming ;  24tb,  Colorado,  Florida,  Georgia,  Indiana,  Kansas, 
Looisiana,  Michigan,  Mississippi,  Missoori,  Nebraska,  New  Jersey,  New  York,  North 
Carolina, Texas,  Utah,  Wisconsin,  Wyoming ;  25tb,  Alabama,  Florida,  Illinois,  Indiana, 
Kansas,  Looisiana,  Michigan,  Minnesota,  Missoori,  New  Jersey,  New  York,  North  Caro- 
lina, Ohio,  Tennessee,  Texas,  Wisconsin :  26th,  Alabama,  Florida,  Illinois,  Iowa,  Kan- 
sas, Minnesota,  Missoori,  New  Jer^ey,  New  Mexico,  North  Carolina,  Ohio,  Tennessee, 
Texas,  Vermont;  27th,  Indiana,  Mississippi,  Missoori,  New  York, North  Carolina,  Ohio, 
Tennessee,  Vermont;  2tith,  Illinois,  Indiana,  Iowa,  Kentocky,  Missoori,  North  Caro- 
lina, Ohio,  Tennessee,  Vermont. 

Mirage. — Geneva,  Nebr.,  1st ;  Ellin  wood,  Kan.,  Ist,  2d,  3d,  4tb,  5tb,  6th ;  Dodge  City, 
17th;  Breckenridge,  Minn.,  2d,  9th,  12th, 24tb,25tb,26tb,  27th;  Moorhead,  Minn.,  2d, 
5tb,  6th,  7th,  8th,  t2th,  27th, 28th ;  Dolotb,  Minn.,  17th ;  Tybee  Island,  Ga.,  18th,  25th ; 
New  Bedford,  Mass.,  20th. 

MISCELLA29EOUS  FHKNOMKKA. 

Zoological.  (I)  Birds.^WUd  gee9e  were  observed  at  Hennepin,  111.,  flying  sooth,  Ist; 
Decator,  IlL,  north,  8th  ;  Belvidere.  III.,  east,  8th ;  Oregon,  Mo.,  Ist ;  Emerson,  Nebr., 
sootheast,  Ist  and  3d ;  Plattsmooth,  Nebr.,  sooth  west,  2d ;  Clear  Creek,  Nebr.,  north,  5th, 
6tbf7th,8th,and  ^tb;  Fort  Madison,  Iowa,  north,  1st,  2d,  and  6th;  Moscatine,  Iowa, 
2d ;  Boonsboroogh,  Iowa,  sooth  west,  5th,  north,  17th ;  Nora  Springs,  Iowa,  sooth,  lUth  ; 
Bockford,  Iowa,  north,  10th  and  15th ;  Davenport,  sooth,  20th ;  Monticello,  Iowa,  north- 
west, 21st,  north,  22d ;  Vail,  Iowa,  sooth,  22d,  north.  25th  ;  Cooncil  Grove,  Kans.,  north, 
2d ;  Creswell,  Kans.,  north,  5tb :  Bellefontaine  and Cartlll^(ena,  Ohio,  north,  4th ;  Flosli- 
ing,  I^.  Y.,  north,  5th  ;  Starkey,  N.  Y.,  2dtli ;  Fort  Macon,  N.  C,  sooth,  7tb,  lOtb,  15th,  and 
north,  18th;  Galveston,  north, 8th ;  Melissa,  Tex.,  west,  10th  ;  Bloomfleld,  Wis.,  north, 
10th;  Accotink,  Va.,  north,  21st;  Fall  River,  Mass.,  north,  2d  ;  Jackson,  Teon.,  north, 
23d  and  28th ;  Santa  F6,  N.  Mex.,  north,  23d  ;  Fort  Gibson,  north,  24th :  Breckenridge, 
north,  26th.  Wild  duckSf  at  Milford,  Ind.,  Ist ;  Louisville,  111.,  north,  2it ;  Decator,  111., 
north,  8th  ;  Dodge  City,  4th  ;  Golden,  Colo.,  north,  6bh ;  Vail  and  Monticello.  Iowa, 
north,  7tb;  Rockford,  Iowa,  nof'tb,  15tb;  Gotteuberg,  Iowa,  23d;  Bloomfleld,  Wis., 
north,  10th;  Emerson,  Nebr.,  north,  14th;  Carthagena,  Ohio,  north,  14th;  Corsicana, 
north,  17th ;  Plattsmooth,  Nebr.,  north,  24th  and  26th ;  Creswell,  Kans.,  west,  19th. 
iZoMns, Oregon,  Mo.,  1st;  Bethel,  and  Bellefontaine,  Ohio, 2d;  Vevay,  Ind., Plattsiuooth, 
Nebr.,  and  Melissa,  Tex.,  3d ;  Brownsville,  Pa.,  and  Salem,  W.  Va.,  4th ;  Ringgold, 
Ohio,  10th;  Merom,  Ind.,  12th ;  Jackson barg,  Ohio,  I9th;  Tabor,  Iowa,  20th;  Owin^s 
Mills,  Md.,  and  New  London,  Conn.,  22d ;  Baxter  Springs,  Kans.,  and  Urbana,  Ohio, 

O^fk  .    A«/»/^Hn1r    Va     OT^t.h  7  TfAvnnft.   Til..   Aiid   RridorMtnwn.  Va..  2Hth  :    Vaw  Raflford. 


Iowa,  25th ;  Baxter  Springs,  Kans.,  18th.  SparrowSy  Monticello,  Iowa,  6th  ;  Embai^ 
rass.  Wis.,  16th;  Waopaca,  Wis.,  26th.  Meadow-larks,  Kenton,  Ohio,  12th.  Mocking- 
Ur</«, Macon,  Ga.,  6th ;  Melissa,  Tex.,  I2tb.  RedhirdSf  Jackson,  Tenn.,  6th ;  Louisville, 
111.,  lOih  ;  Melissa,  Tf x.,  12th ;  Urbana,  Ohio,  17th.  Blackbirds,  Looisville,  III.,  10th  ; 
Sedgwick,  Kans.,  26tb.  Woodpeokertf  Decator,  111.,  8th ;  Looisville,  111.,  lOtb.  Blue- 
Mrde,  Fort  Madison,  Iowa,  1st;  Bethel,  Ohio,  2d ;  Plattsmooth,  Nebr ,  and  Mellisa,  Tex., 
3d ;  Fall  River,  Mass.,  and  Brownsville,  Pa.,  4th ;  West  Chester,  Pa.,  5Th  and  10th  ; 
Decator,  111.,  7th ;  Macon,  Ga.,  9th ;  Looisville,  111,  10th  ;  Vevsy,  Ind.,  Moscatine,  Iowa, 
and  Northport,  Mich.,  lUh ;  Wappinger's  Falls.  N.  Y.,  12th ;  Havana,  Ill.,13tb  ;  Adrian, 
Mich.,  and  Jacksonsborg,  Ohio,  18th;  New  Bedford  and  Meodon,  Mass.,  Oregon;  Pa., 
New  London,  Conn.,  and  Milford,  Ind.,  22d;  Accotink^  Va.,  27th;  Detroit,  28th.    (2) 


BEPOBT  OF  THE  CHIEF  SIQNAL-OFFICEB.  451 

Insects, — Grasshoppers^  at  Vail,  Iowa,  eggs  tamed  op  in  plowing,  sound  and  healthy. 
Tabor,  Iowa,  ground  filled  with  eggs.  Bnrlingame,  Kans.,  some  hoppers  hatched  out. 
Breckenridge,  Minn.,  batching  oot,  8th.  Davenport,  Iowa,  reported  hatching  ont  in 
western  part  of  State,  8th.  Kansas  City,  Mo.,  9rh,  in  Soathem  Kansas  the  warm 
weather  of  the  past  ten  days  has  batched  oat  millions  of  grasshoppers.  Des  Moines, 
Iowa,  7th,  the  present  warm  weather  has  brooght  millions  of  grasshoppers  to  the  sar- 
face.  Plattsmoath,  Nebr.,  hatchiog  oot  in  £avorab1e  ezpoearee  6th  ;  on  the  17  th  the 
groond  from  the  sorface  to  a  depth  of  one  or  two  inches  was  literally  fall  of  them. 
(3)  Frogs  heard  at  Howard,  Nebr.,  16th.  Cleveland,  Tenn.,  4th.  AtOkahumpka,  Fla., 
on  the  28th,  the  ground  was  covered  with  small  toads. 

Botanical, — (1)  Trees, — Peach  trees  in  bloom  at  Macon,  Ga.,  20th ;  New  Orleans,  10th ; 
Welbom,  Fla.,  16th ;  Aiken,  S.  C,  20th.  Orange  trees  budding  at  Welborn,  Fla.,  17th. 
Flum  trees  in  bloom  at  New  Orleans,  13th;  Welborn,  Fla.,  Uth;  Aiken,  S.  C,  12th. 
Apricot  trees  in  bloom  at  Lynchburg,  Ya.,  2dth.  (2)  Ftf^eto^fei.— Cloverdale,  Cal.,  veg- 
etables  plenty ;  Weldon,  Fla.,  24th,  early  corn  up,  garden  pease  plenty. 

Meteors,—l8tf  Bennettsville,  Ky.,  Coming  and  Oregon,  Mo.,  Waterburg,  N.  Y.  2d, 
Fall  River,Ma8s.,Corning,Mo.,  Jacksonborough,  Ohio.  3d.  Montioello,  Iowa,  Woodstock, 
Md.,  Emerson,  Nebr.  6th,  Yevay,  Ind.  8th,  Corning,  Mo.,  Westerville  and  Cartba- 
gena,  Ohio.  9th,  Coming,  Mo.,Cincinnati,  Ohio,  Ephrata,  Pa.  17th,  Contoocookville,  N. 
H.,  Tybee  Island,  Ga.  18th,  West  Charlotte,  Yt.  20th,  Smithville,  N.  C.  21st,  West- 
boroagh  and  Waltham,  Mass.,  Trenton,  N.  J.,  New  London  and  New  Haven,  Conn.  22d 
Waterburg,  N.  Y.  23d,  New  Ulm,  Tex.  26th,  Flashing,  N.  Y.  28th,  Daytona,  Fla., 
Trenton,  N.  J. 

Earthqvakes.—JL  light  shock  was  felt  at  Portland,  Me.,  at  2.30  p.  m.  of  the  18th ;  a 
heavy  shock  at  Qaincy,  Plumas  County,  Cal.,  17th. 

A  shower  of  stones  is  reported  to  have  fallen  on  the  16th  in  Social  Circle,  Walton 
County,  Ga.,  varying  in  size  from  a  hen's  egg  to  that  of  a  man's  two  fists,  irregular 
in  shape,  dark  grayish  color,  interspersed  with  a  bright,  shiny  substance  resembling 
mica.  The  shower  was  brief,  extended  over  about  four  acres  of  ground,  and  followed 
an  explosive  sound. 

Polar  5ait<Z9.— Georgia,  Tybee  Island,  8th.  Iowa,  Guttenberg,  1st,  7th,  8th,  And  12U« 
Tabor,  28th.  Kentncky,  Bennettsville,  6th  and  27th.  Maine,  Gardiner,  15th,  27th,  and 
28th.  New  Hampshire,  Contoocookville,  5th.  Ohio,  Carthagena,  1st,  7th,  11th,  13th, 
14th,  and  20th ;  Cincinnati,  19th.  Yirginia,  Wytheville,  3d,  6th,  7th,  12tb,  13th.  20th, 
and  26tb.  MiunesoU,  Dalath,  25th.  Wisconsin,  Milwaukee,  20th.  Mississippi,  Yicks- 
barc,  2Hth. 

Prairie  and  forest  fires, — ^At  Dodge  City,  Kans.,  2d ;  Oregon,  Mo.,  3d ;  Wytheville,  Ya., 
11th  ;  Salem,  West  Ya.,  12tb,  15th,  and  2l8t;  Monticello,  Iowa,  17th. 

Zodiacal  ?i^A<.— Arkansas,  Monticello,  11th,  16th,  and  18th.  Illinois,  Carbondale,  9th. 
Iowa,  Monticello,  2d,  3d,  and  8th  to  15th ;  Iowa  City,  frequently,  especially  2d,  10th, 
and  13th.  Kansas,  EUinwood,  2d,  3d  and  4th.  Maryland,  Emmittsburg,  10th ;  Sandy 
Springs,  first  noticed  5th  and  continued  for  two  ^eeks.  Massachusetts,  Somerset,  4th, 
6th,  8th,  10th,  nth,  13th,  and  14th ;  Westboroagh,  9th,  10th,  and  11th ;  Cambridge,  6th, 
8th,  9th,  nth,  15th,  and  16th.  Michigan,  Adrian,  3d,  7tb,  8th,  10th,  12th,  13tb,  and 
28th.  Missouri,  Coming,  1st,  2d,  3d,  10th,  and  12tb.  Oregon,  1st,  3d,  6th,  9th,  10th, 
nth,  12th,  and  17th.  Nebraska,  Clear  Creek,  Ist,  3d,  5th,  6th,  8th,  9th,  and  10th.  New 
Hampshire,  Contoocookville,  14  th.  New  Jersey,  Trenton,  7th  and  14th  ;  Freehold,  6th, 
9th,  nth,  and  13th ;  Atco,  7th,  8th,  9tb,  lOth,  llth,  I3th,  and  14th.  New  York,  Wateiw 
burg,  4th,  5th,  6th,  8th,  9th  and  14th  ;  Malone,  14th.  Ohio,  Bellefontaine,  2d,  3d,  6th, 
7tli,  8th,  9th  to  14th,  and  16th ;  Urbatfa,  2d,  4th,  9th,  12th,  14th,  and  15;  Carthagena^ 
4th,  6th,  7th,  8th,  9th,  lOtb,  and  12th.  Yirginia,  WythevUle,  1st,  lOth,  12th,  I5th, 
and  28th. 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brig.  Gen.  (Brevet  Assigned),  Chief-Signal  Officer,  U.  S.  A. 


Paper  34. 
MONTHLY  WEATHER  REVIEW,  MARCH,  1877. 

IKTRODUCnON. 

The  present  review  for  the  month  of  March  depends  upon  all  data  received  firom 
United  States  and  Canadian  stations  up  to  the  14th  of  April.  The  most  noticeable 
features  recorded  during  March  are,  the  verv  severe  storm  No,  X,  and  its  unusnally  slow 
movement  along  the  A^antic  coast;  the  heavy  rains  and  snows  of  the  Ohio  Valley 
Lower  Lakes  and  Atlantic  States ;  the  fireshets  in  the  rivers  of  the  Middle  and  Eastern 
States ;,  the  anrora  of  the  9th. 
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BAROMBTRIC  PRX8SURB. 


In  generdi — ^The  general  distribatlon  of  atmospherto  presBure  is  shown  by  the  isobari 
npon  Chart  No.  II,  from  which  we  see  that  the  area  of  mean  highest  presBare  extendi 
from  Florida  and  Sonth  Carolina,  westward,  to  Texas  and  Kansas.    The  lowest  meai^ 

Sressnre  is  at  the  month  of  the  Saint  Lawrence.  This  distribntion  agrees  with  that  ol 
[arch,  le)74,  but  is  the  reverse  of  that  of  March,  1875, '76.  The  temperatures  during 
the  subsequent  April  of  those  years  were,  in  1874,  much  below  the  average,  and  in 
1875  somewhat  below ;  but  April,  1676,  was  colder  east  of  the  Alleghaniee  and  warmer 
to  the  westward.  i 

Barometric  range. — The  greatest  barometric  ranges  have  been  as  follows :  1.51  inches 
atMalone;  1.49  at  Baltimore;  1.48  at  Oswego;  1.46  at  Philadelphia  and  Washington. 
The  least  ranges  have  been :  San  Diego,  0,& ;  Key  West,  0.43;  San  f^rancisco,  0.51); 
Punta  Rassa,  0.57 ;  0.64  at  Cheyenne  and  Indianola;  0.65  at  Galveston ;  0.73  at  Pike's 
Peak ;  0.75  at  Salt  Lake  City.  The  general  range  of  the  barometer  fur  the  whole 
country  is  best  seen  by  the  following  table,  which  gives  the  maximum  and  minimum 
readings  at  the  centers  of  the  respective  areas  of  high  and  low  pressures. 


* 

Area. 

Maximum  baro* 
metrr  in  high 
areas. 

Minimam  baro- 
meter in  low 
areas. 

• 

Axes. 

It 

Hi 

-Si 

No. 

Ko. 

I 

30.34 
30.28 
30.15 
30.45 
'  30.61 
30.48 

S9.07 
99.5a 
99.50 
99.00 
99.76 
99.15 

VII 

3a  39 
30.50 
30.37 
30.14 
30.64 
30.46 

99.35 

II 

VIII 

99.75 

Ill 

IX 

99.54 

IV 

X 

XI 

S9.03 

V * 

99.es 

▼I 

XTT                                         

99.30 

Areas  of  high  pressure, — ^The  areas  of  high  barometer  have  not  been  remarkable 
either  for  geographical  extent  or  high  central  pressure.  A  very  considerable  amount 
of  cold  air  has  existed  north  of  our  stations,  and  to  its  somewhat  unusual  extent 
southward  seems  to  be  attributable  the  large  number  of  storms  that  have  pursued 
tbeir  courses  eastward  over  the  Ohio  Valley. 

In  detail,  the  areas  of  high  pressure  were  as  follows : 

No.  I.  Central  on  the  1st,  at  7.35  a.  m.,  in  Virginia,  and  continued  stretching  along 
the  Atlantic  coast  during  the  2d. 

No.  II  represents  an  accumulation  of  air  along  the  east  Atlantic  coast,  due  to  the  in- 
draught from  the  eastward,  attending  low  barometer  No.  I,  which  was  then  over  the 
Lake  region. 

No.  Ill  originated  in  the  southerly  winds  drawn  northward  over  the  Southern 
States  on  the  2d  and  3d,  while  low  barometer  No.  II  was  developing  in  Missouri. 

No.  IV  is  the  high  barometer  that  followed  low  No.  II.  It  extended  from  the  Pacific 
coast,  eastward,  over  the  greater  portion  of  the  Southwest,  and  w^s  central  in  Ar- 
kansas at  7.3*^  a.  m.  of  the  4th.  Its  boundary  continued  extending  eastward,  while  the 
central  highest  pressures  were,  at  7.35  a.  m.  of  the  5th,  still  in  the  Missouri  Valley ;  by 
this  time,  also,  pressures  had  begun  to  fall,  with  rain,  in  Oregon.  By  7.35  a.  m.  of  the 
6th,  low  barometer  No.  Ill  had  become  developed  to  the  northward,  and  high,  No.  IV) 
was  central  over  Louisiana  and  Tennessee.  During  the  next  twenty-four  hours  it  ad- 
vanced to  the  South  Atlantic  coast  and  there  remained. 

No.  V  extended  on  the  7th,  at  7.35  a.  m.,  eastward,  along  the  northern  border  of  the 
Lake  region  and  the  Northwest.  Its  eastern  portion  subsequently  passed  soutbeaslr 
ward  over  New  England  and  the  Canadian  Provinces.  Its  western  portion  continued 
over  Manitoba  and  the  Northwest,  gradually  extending  southward,  until,  at  7.35  a.  m* 
of  the  9th,  the  highest  pressure  was  over  Nebraska  ana  Northern  Texas.  During  this 
interval  low  barometer  No.  IV  had  acquired  its  remarkable  extension.  The  area  of 
highest  pressure  now  advanced  eastward,  and  was,  on  the  10th,  at  7.35  a.  m.,  over  Ten- 
nessee, and  on.  the  llth,  at  7.35  a.  m.,  over  Virginia.  The  pressure  remained  higU 
throughout  the  Atlantic  States  during  the  llth,  while  low  barometer  No.  V  was  devel- 
oping west  of  the  Mississippi, 

No.  VI  appears  on  the  13tb,  at  7.35  a.  m.,  between  the  low  barometers,  Nos.  V  and 
VI,  as  a  ridge  of  high  pressure,  extending  from  the  Southwest  to  the  mouth  of  the 
Saint  Lawrence  The  northern  portion  of  this  area  moved  eastward  over  the  Gulf  of 
Saint  Lawrence.  The  southern  portion  continued  in  the  West  Qulf  States,  being 
central,  at  7.35  a.  m.  of  the  14th,  in  Louisiana,  after  which  it  became  merged  into 
high,  No.  VIL 
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No.  VII  bad  ita  origin  in  the  in-dranght  of  cold  air  from  the  Northwest,  following 
low,  No.  YI.  It  was  central  at  7.35  a.  m.  of  the  14th,  in  Dakota,  whence  it  rapidly 
moved  down  the  Miasonri  Valley,  and  waa,  at  7.35  a.  ra.  of  the  15th,  central  near  Cairo, 
and  by  7.35  a.  m.  of  the  16th  had  spread  over  the  Soath  Atlantic  Statea 

No.  Vm  followed  in  the  rear  of  low  barometer J^o.  VII,  and  waa,  at  7.35  a.  m.  of  the 
16th,  central  in  Manitoba;  but  at  7.35  a.  m.  of  the  17th,  central  as  a  ridge  extending 
from  Lake  Huron  to  Kanaaa.  During  the  next  twenty- four  houra  this  ridge  asanmed 
larger  proportiona,  and,  at  7.35  a^  m.  of  the  18th,  covered  the  Gulf  Statea  and  Saint 
Lawrence  Valley,  the  presanre  being  higheat  at  the  aontb western  extremity.  During 
the  next  twenty-four  houra  ita  aouthem  portion  extended  eaatward  over  the  Atlantic 
Statea,  and  remained  until  the  19th. 

No.  IX  appearafirat,  at  11  p.  m.  of  the  19th,  central  over  the  Lake  region,  whence  it 
moved  aoutheastward  to  the  Middle  Atlantic  coast. 

No.  X  h<id  ita  origin  in  the  northerly  winda  that  prevailed  on  the  20th,  weat  of  the 
Mississippi,  in  the  rear  of  low.  No.  IX.  It  was  central  at  7.35  a.  m.  of  the  21st,  in 
Indian  Territory,  and  moved  thence  eastward,  until,  at  7.35  a.  m.  of  the  22d,  it  ex- 
tended as  a  ridge  from  Louisiana  to  West  Virginia,  separating  low  barometers  No.  X 
and  XI.  After  this  the  highest  pressure  diminished,  while  the  isobars  retreated  south- 
ward, and,  at  7.:^  a.  m.  of  the  ^d,  only  a  comparatively  slight  elevation  waa  central 
in  the  Eaatem  Oulf  Statea. 

No.  XI.  While  the  barometric  trough.  No.  X,  was,  on  the  23d,  over  the  Ohio  Valley 
and  the  Southwest,  the  pressure  rapidly  increased  to  the  northward  with  cold  north- 
east winds ;  and  on  the  24th,  at  7.35  a.  m.,  the  area  of  highest  pressure  extended  over 
Dakota  and  Lake  Sapenor.  The  barometer,  during  the  rest  of  the  day,  rose  very 
rapidly  at  the  Canadian  stations,  and  especially  over  the  Oulf  of  Saint  Lawrence,  but 
fell  west  of  the  Upner  Miaaisaippi,  ao  that,  at  7.35  a.  m.  of  the  S^th,  the  highest  prea* 
sure  waa  north  of  New  Brunawick,  and,  at  7.35  a^  m.  of  the  26th,  eaat  of  Cape  Breton, 
where  it  continued  high  until  the  morning  of  the 27th,  preceding  low  barometer  No.  X. 

No.  XII.  This  area  of  high  preeaure  originated  in  the  northerly  winda  following  low 
barometer  No.  X.  It  waa  ppparently  central  in  Manitoba  at  7.35  a.  m.  of  the  27th, 
whence  it  extended  rapidly  aouthward  and  slowly  eastward.  At  7.35  a.  m.  of  29th, 
waa  central  over  Lake  Superior ;  at  7.35  a.  m.  of  30th.  over  Lake  Huron,  and  at  7.35 
a.  m.  of  31st,  off  the  Middle  Atlantic  coast. 

Areas  of  low  preaaure,  in  general, — These  have,  during  March,  presented  several  inter- 
esting features.  Of  the  twelve  tracks  charted  on  map  No.  I,  one.  No.  XI,  lies  entirely 
to  the  east  of  the  Atlantic  coast ;  two,  Nos.  Ill  and  VI,  lie  on  the  northern  border  of 
our  stations ;  of  the  remaining  nine,  some  were  preceded  by  depressions  on  the  Pacific 
coast ;  but,  in  general,  they  may  be  said  to  have  begun  on  the  eaat  slope  of  the  Rocky 
Mountains,  and,  after  extending  slowly  southward  into  Kansas,  or  even  into  Texas, 
moved  northeast  generally  over  Miaaouri  and  Indiana  to  the  Gulf  of  Saint  Lawrence. 

Areas  of  low  prssswre^  in  detaiL — ^No.  I  was  central  in  Eastern  Texas  on  the  morning  of 
the  1st,  while  a  very  general  depression  extended  thence  northward  into  British 
America,  with  aoutheaat  winda  and  cloudy  followed  by  rainy  weather.  During  the 
day  the  area  of  cloud  and  rain  extended  eaatward  to  the  Atlantic,  and  northward 
over  the  Lake  region,  while  the  barometer  fell  rapidly  from  the  South  Atlantic  and 
Middle  Statea  weatward  to  the  Pacific.  The  central  loweat  preasurea  were,  on  the  1st, 
7.35  a.  m.,  28.70  inches ;  at  4.35  p.  m.,  29.55 ;  1 L  p.  m.,  29.40 ;  on  the  2d,  7.35  a.  m.,  29. 10 ; 
4.35  p.  m.,  29.05,  on  which  latter  date  the  center  was  near  Lake  Huron,  after  which  it 

Eassed  more  nearly  eastward  to  the  Gulf  of  Saint  Lawrence,  over  which  it  appears  to 
ave  been  central  on  the  afternoon  of  the  3d. 

No.  II.  The  cold  northerly  winds  that  prevailed  from  Dakota  to  Texaa  during  the 
2d  were  followed  by  rapidly  falling  barometer  in  Kanaas,  where  winda  ahif i^  to 
aoutherly,  and  at  7.35  a.  m.  of  the  3a  the  loweat  preaaure  waa  central  near  the  aouth- 
eaat corner  of  that  State.  During  the  remainder  of  thia  day  the  principal  rain  and 
anow  fall  took  place  over  the  Lake  region,  Middle  and  Eaatem  Statea,  whence  ib  ex- 
tended aouthweatward  into  the  Ohio  Valley.  The  loweat  preasure  was,  at  4.35  p.  m., 
central  in  Indiana,  and  at  11  p.  m.  in  Northern  Ohio,  but  at  7.35  a.  m.  of  the  4th  ex- 
tended from  New  York  northward  over  the  Saint  Lawrence  Valley,  and  4.35  p.  m.  was 
near  the  mouth  of  that  river.  This  depression  seems  to  have  remained  over  the  Gulf 
of  Saint  Lawrence  until  the  afternoon  of  the  5th. 

No.  III.  The  barometer  fell  steadily  during  the  .'»th  in  Manitoba  and  Oregon,  while 
high  barometer  No.  II  was  moving  southeastward  toward  the  Southern  States.  The 
lowest  pressure  passed  over  Fort  Garry,  Pembina,  and  Breckenridge  after  the  5th,  11 
p.  in.,  and  was  on  the  6th,  7.35  a.  m.,  central  near  Duluth.  The  depression  extended 
southward  and  eastward  until  at  4.35  p.  m.  it  had  assumed  a  trough-like  shape,  whose 
axis  stretched  from  Northern  Texaa  over  Mackinac  into  Canada,  while  rapidly  rising 
barometer  and  cold  northerly  winds  prevailed  to  the  weatward.  Theae  latter  winda 
subsequently  divided  the  trongh  into  two  portions,  the  southwestern  one  of  which  is 
deaoribed  aa.  atorm  No.  IV.  The  northern  diviaion,  or  low  barometer  No.  Ill,  moved 
eaatward  over  Canada,  reaching  the  Saint  Lawrence  Valley  at  7.35  a.  m.  of  7th,  at 
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wbich  time  light  sdows  were  reported  from  a  few  Btations  in  Nortbem  New  York  and 
New  England,  and  after  this  it  difiappeared  over  the  Onlf  of  Saint  Lawrence. 

No.  lY.  This  storm,  which  orifpnated  at  the  sonthwestem  end  of  the  trough  men- 
tioned in  the  preceding  section,  was  on  the  6th,  at  4.35  p.  m.,  central  in  Indian  Terri- 
tory, where  oold  northerly  winds  were  at  that  time  beginning  to  encounter  the  warm 
southerly  winds  of  the  Western  Gnlf  States.  The  area  of  olond  and  rain  very  rapidly 
extended  northward,  being  at  11  p.  m.  of  the  6th  on  the  sonthem  coast  of  Texas,  bat 
at  7.35  a.  m.  of  7th  covering  the  whole  country  west  of  Lake  Soperior,  Ohio,  and  Mis- 
sissippi.  By  11  p.  m.  of  7th  the  lowest  pressure  had  movea  northeastward  into 
Missouri,  while  run  and  snow  prevailed  over  the  Lake  region,  Northwest,  and  Sonth- 
we»t.  At  7.35  a.  m.  of  8th,  the  lowest  isobar,  29.50,  constituted  an  ellipse,  whoee 
longest  axis  stretched  from  Arkansas  to  Indiana,  measuring  aboat  five  hundred  miles, 
and  shortest  about  one  hundred  miles.  During  the  rest  of  the  8th,  the  pressure  fell 
throughout  the  Northwest,  Lake  region  and  Atlantic  States,  but  rose  at  the  South- 
west and  Rocky  Mountain  stations,  and  the  lowest  barometer  moved  into  Central  Ohio, 
where  at  4.35  p.  m.  of  8th  the  lowest  pressure  was  29.15  inches,  as  oom pared  with 
29.45  at  the  center  in  the  morning.  High  winds  were  now  very  generally  reported 
ftom  the  Atlantic  coast,  and  a  **  norther"  prevailed  in  the  Western  Gulf.  At  11  p.  m. 
of  8th,  the  lowest  pressure  was  29.05  inches,  central  on  the  boundary  between  Penn- 
sylvania and  Ohio,  and  at  7.35  a.  m.  of  9th,  the  central  pressure  was  less  than  29.00 
inches  in  Northern  New  York,  with  southerly  gales  along  the  Atlantic  coast  and 
high  westerly  winds  over  the  Lower  Lakes.  During  Friday,  the  storm-center  con- 
tinned  its  slow  progress  eastward,  and  was  at  7.35  a.  m.  of  10th  apparently  over  the 
Gnlf  of  Saint  Lawrence. 

No.  V.  While  high  barometer  No.  V  was  extending  southward  over  the  Gnlf  States, 
in  the  rear  of  low  pressure  No.  lY,  a  very  general  depression  seems  to  have  moved 
southeastward  on  the  9th  over  the  Pacific  coast  and  Bocky  Mountain  stations.  The 
pressure  was  lowest  in  Oregon  at  4.35  p.  m.,  10th,  with  rain,  while  slieht  depressions 
were  also  then  central  west  of  Missouri  and  north  of  Lake  Superior.  Tne  latter  region 
was  at  once  covered  by  an  extensive  area  of  northerly  winds,  high  pressure,  and  cold 
weather,  so  that  at  4.35  p.  m.  of  the  llth  the  western  depression  only  remained,  be- 
ing then  central  in  Kansas,  where  the  barometer  had  fallen  three-tenths  of  an  inch  in 
twenty-four  hours.  This  depression,  like  its  predecessor,  developed  as  a  very  elon- 
gated ellipse,  trending  northeastward  and  south  westward,  and  moving  slowly  east- 
ward over  the  Ohio  Valley  to  Western  Pennsylvania,  where  it  was  central  at  11  p.  m. 
of  the  12th,  whence,  however,  it  passed  eastward  over  the  Alleghanies  and  was  at 
7.35  a.  m.  of  the  13th  central  off  the  New  Jersey  coast.  After  this  its  path  can  no 
longer  be  followed  on  our  maps,  but  was  probably  northeastward,  bringing  it  near 
Cape  Breton  at  7.35  a.  m.  of  the  14th. 

No.  YI.  While  the  preceding  storm  was  on  the  12th  in  the  Ohio  Yallf y,  the  barom* 
eter  fell  quite  low  (29.71)  at  Portland,  Oreg.,  with  southerly  winds  and  rain,  and  also 
began  to  tail  rapidly  in  Manitoba,  with  southeast  winds  and  rain  or  snow.  At  7.35  a. 
m.  of  13th  the  central  lowest  pressure  apparently  extended  from  Eastern  Dakota  north- 
ward into  British  America,  it  was  at  4.35  p.  m.  near  Lake  Snperior,  with  brisk  and 
high  northwest  winds  to  the  westward.  After  moving  sontheastward  to  Lake  Huron 
the  depression  tamed  northeast  down  the  Saint  Lawrence  Valley,  and  at  7.35  a.  m.  of 
15th  extended  from  Maine  northward  beyond  our  stations.  At  no  time,  thus  far,  had 
any  but  the  southern  edge  of  this  depression  been  presented  upon  our  weather-maps, 
and  it  is  likely  that  the  storm-center  proper  was  somewhat  to  the  north  of  the  track 
given  upon  Chart  No.  I,  but  at  4.35  p.  m.  of  15th  the  southern  end  of  the  depression 
had  developed  into  a  separate  storm-center,  central  southeast  of  Maine,  with  very 
rapidly  falling  barometer.  This  depression  passed  over  the  Gulf  of  Saint  Lawrence 
during  Thursday  night,  and  was  at  7.35  a.  m.  of  16th  apparently  central  near 
Sonthem  Newfoundland. 

No.  VII.  The  area  of  high  barometer  No.  VIJ,  central  on  the  morning  of  the  15th 
near  Cairo,  was  at  that  time  already  being  followed  by  a  decided  barometric  fall  at  the 
Rocky  Mountain  stations,  from  Montana  to  Texas,  while  the  pressure  continued  high 
from  Illinois  to  Wisconsin  and  eastward.  During  the  rest  of  the  15th,  currents  of  air 
seem  to  have  set  in  from  all  directions  toward  Kansas,  in  the  western  portion  of 
which  State  the  central  lowest  pressure  was  developed.  The  storm-center  moved 
thence  soatheastward  to  Southern  Missouri,  and  thence  eastward  into  Kentuckv,  where 
it  was  central  at  4.35  p.  m.  of  16th,  at  which  time  the  isobar  of  29.70  extended  from 
Texas  northeastward  to  West  Virginia,  and  a  very  extensive  area  of  high  pressure  and 
cold  northerly  winds  prevailed  thence  northward  into  the  British  possessions.  A  beU 
of  very  steep  temperature  gradients  extended  from  Northern  Texas  to  West  Virginia, 
coinciding  with  the  trough  of  barometric  depression.  These  conditions  moved  slowly 
eastward  to  the  opposite  side  of  the  Alleghanies  during  Friday  night,  while  the  central 
barometric  pressure  rapidly  rose  and  was  located  in  North  Carolina  at  7.35  a.  m.  of 
17th ;  here  the  depression  delayed,  while  the  area  of  suow  and  rain  extended  both 
northward  and  southward,  after  which  it  advanced  more  rapidly  northeastward  to 
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Nova  Scotia,  keeping  always  near  the  coast.  This  northeastward  advance  may,  per- 
haps, be  properly  spoken  of  as  the  progressive  closing  np  on  its  southern  side  of  the 
barometric  trongh  that,  on  the  morning  of  the  17th,  extended  from  Florida  to  Nova 
Scotia.  In  the  coarse  of  its  progrera  northeastward,  the  central  depression  gradually 
assumed  a  nearly  circular  form,  and  was  at  4.35  p.  m.  of  18th  in  Nova  Scotia,  with  a 
luinimnm  barometer  29.55.  After  this  the  pressure  rapidly  diminished,  being  at  11 
p.  m.  29.35,  and  at  7.35  a.  m.  of  19th  probably  as  low  as  S&.20  over  the  central  por- 
tions of  the  Gulf  of  Saint  Lawrence. 

No.  VIII.  During  the  17th  the  general  trend  of  the  isobars  over  the  whole  country 
east  of  the  Rocky  Mountains  was  northeastward  and  south  westward,  and  at  11  p.  ni.  a 
ridge  of  high  pressure^  extending  from  Texas  to  the  mouth  of  the  Saint  Lawrence, 
separated  depression  No.  VII  on  the  Atlantic  coast  from  the  slight  depression  that  ex- 
tended through  Michigan,  Indiana,  Missouri,  and  Kansas,  while  a  second  area  of  high 
barometer  appears  in  Minnesota  and  Manitoba.  This  latter  extended  eastward,  but 
the  barometer  fell  decidedly  from  Utah  to  Manitoba,  and  southward  to  Texas  and 
Tennessee.  Up  to  4.35  p.  ra.  of  the  18th  this  depression  seems  to  have  extended  irreg- 
ularly from  Indian  Territory  northwestward  to  Dakota,  but  at  11  p.  m.  was  evidentlV 
central  in  Kansas,  whence  it  moved  rapidly  eastward,  and  was  at  7.:i5  a.  m.  of  19ta 
in  Illinois  and  Indiana,  at  4.35  p.  m.  in  West  Virginia,  and  at  11  p.  m.  east  of  the  Mid- 
dle Atlantic  coast. 

No.  IX.  The  very  rapid  eastward  progress  of  No.  VIII,  on  the  19th,  was  not  followed 
by  any  decided  recovery  of  pressure  west  of  the  Mississippi,  but  during  the  greater 
part  of  the  day  the  pressure  remained  low  in  that  region,  and  a  belt  ox  low  pressure 
connected  it  with  No.  VIII.  At  7.35  a.  m.  of  20th  the  area  of  falling  barometer  ex- 
tended from  Texas  northward  to  Iowa  and  the  Upper  Lakes,  while  rapidlj[  rising  ba- 
rometer and  cold  northwest  winds  prevailed  from  Colorado  and  Utah  to  Manitoba ;  the 
central  depression  No.  IX  is  placed  in  Central  Kansas  at  7.35  a.  m.  of  the  20th,  and  at 
4.35  p.  m.  in  Eastern  Illinois,  at  which  time  the  center  of  the  State  was  crossed,  from 
east  to  west,  by  a  belt  of  very  great  temperature  contrasts,  followed  about  6  p.  m.  by 
a  series  of  local  storms  of  the  nature  of  small  whirlwinds.  At  11  p.  m.  the  storm- 
center  was  in  Southeastern  Indiana,  and  at  7.35  a.  m.  of  2lBt  in  Western  Pennsylvania, 
at  4.:15  p.  m.  in  the  Saint  Lawrence  Valley,  and  at  11  p.  m.  had  moved  northeastward 
beyond  our  stations. 

No.  X.  The  verv  low  barometer  in  Oregon,  at  11  p.  m.  of  the  20th,  was  followed  by 
a  decided  fall  during  the  21st  west  of  the  Lower  Mississippi  and  Lower  Missouri  Val- 
leys, and  at  4.35  p.  m.  a  depression  extended  from  Nebraska  to  Lake  Superior  and 
beyond,  of  which  the  western  end  developed  into  storm  No.  X.  It  was  at  7.35  a.  m.  of 
22d  central  in  Iowa,  and  at  4.35  p.  m.,  in  Missouri.  The  central  lowest  pressure  had, 
in  the  preceding  twenty-four  hours,  fallen  twenty-hnndredths.  and  now  extended  as  a 
very  lon^  oval  from  Southern  Kansas  to  Northern  Illinois,  while  the  isobars  west  of  the 
AUeghanies  trended  northeastward  and  south  westward  even  more  decidedly  than  they 
had  on  the  afternoon  of  the  16th.  (See  No.  VII.)  At  11  p.  m.  of  22d  the  lowest  isobar, 
29.70,  constituted  a  remarkably  long,  sinuous  trough,  extending  from  Lake  Huron  to 
Indian  Territory,  a  distance  of  eight  hundred  miles,  with  an  average  width  of  less  than 
one  hundred.  This  trough  separated  the  two  regions  (Nos.  X  and  XI)  of  high  pressure, 
with  corresponding  warm  southerly  and  uold  northerly  winds  that  were  then  central, 
respectively,  over  the  East  Gulf  States  and  Manitoba.  At  7.35  a.  m.  of  23d,  these  areas 
of  high  pressure  had  encroached  upon  the  northeast  end  of  the  depression,  and  the  barom- 
eter had  so  generally  risen  that  the  isobar  of  29.80  covered  scarcely  one-fifth  of  its  area  at 
the  previous  report,  and  was  confined  principally  to  Northern  Texas,  Indian  Territory, 
and  Arkansas ;  meanwhile  depression  No.  XI  was  advancing  northward  and  rapidly  de- 
veloping ofif  the  Atlantic  coast,  and,  at  4.35  p.  m.  of  the  23d,  the  map  presents  three 
depressions  central,  respectively,  in  Northeastern  Texas,  West  Virginia,  and  Nova 
Scotia,  all  which  doubtless  formed  but  a  part  of  a  trongh  extending  farther  than  from 
Northern  Mexico  to  Cape  Breton.  This  depression  was  followed,  as  usual,  by  a  speedy  in- 
flow of  air  from  both  the  north  and  south,  so  that  the  11  p.  m.  map,  and  still  more  that  of 
7.35  a.  m.  of  24th,  shows  areas  of  rising  and  high  barometer  over  the  Upper  Lakes. 
Northwest  and  Southwest,  and  also  over  the  South  Atlantic  States.  The  region  of  cloud 
and  rain  or  snow  at  the  latter  date  covered  the  Qulf  States,  Ohio  Valley,  and  a  large 
portion  of  the  Lake  region,  Middle,  and  Eastern  States.  The  area  of  low  pressure 
No.  X  continued  west  of  the  Mississippi,  and  moved  sofithward,  keeping  company  with 
the  advance  of  the  southernmost  point  of  the  area  of  cold  northerly  winds  until  the 
latter  reached  the  Gulf  of  Mexico  after  11  p.  m.  of  the  23d.  In  general,  the  baromet- 
ric troughs  mark  the  region  in  which  an  area  of  cold  air  is  meeting  and  under  rnnning 
warmer  air,  and,  accordingly,  the  eastward  movement  of  low  pressure  No.  X,  during 
the  rest  of  Friday  night  and  early  Saturday  morning,  marks  the  advance  eastward 
along  the  West  Gulf  coast  of  the  "  severe  norther  "  that  began  at  Indianola  at  12.35  a. 
m.f  Galveston  7.10  a.  m.,  and  New  Orleans  in  the  evening.  By  11  p.  m.  of  the  24th  the 
lowest  pressure,  29.80,  had  moved  slightly  northward  into  Western  Alabama,  and  the 
area  of  warm  southerly  winds  was  confined  to  the  South  Atlantic  and  East  Gulf  States, 
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while  cold  northeast  winds  and  steadily  rising  barometer  extended  fh>in  the  Middle 
States  and  Lower  Lakes  northward  over  the  Saint  Lawrenoe  Valley,  where  the  press- 
are  was  then  highest.  By  4.35  p.  m.  of  the  S5th  the  central  depression  had  diminished 
twenty-hnndredthsy  and  the  attending  winds  and  rains  decidedly  increased.  The  oTai 
isobars  had  become  more  circular,  and  were  central  in  Eastern  Georgia.  From  this  time 
on  the  progress  of  the  storm-center,  which  had  already  been  nnusoally  slow,  becomes 
the  slowest  of  which  we  have  any  record  over  so  long  a  period.  It  passed  from  Geor- 
gia steadily  northeastward  to  the  Gnlf  of  Saint  Lawrence,  ocoapying  six  days  in  its 
passage.  The  central  lowest  pressures  were,  25th,  4.35  p.  m.,^.55,  in  northeastern 
Georgia;  26th,  4.35  p.  m.,  29.30,  in  Sontheastem  Virginia;  27 ih,  7.35  a.  m.,  29.30,  ia 
Eastern  New  Jersey;  27tb,  4.35  p.  m.,  29.20,  east  of  New  Jersey ;  26th,  4.*iS  p.  m.,  29.05, 
Sontheastern  Massachnsetts ;  29th,  4.35  p.  m.,  29.35,  New  Brunswick ;  30th,  4.35  p.  m., 
near  Newfoundland ;  3lBt,  4.35  p.  m.,  east  of  Newfoundland.  The  brig  George,  from 
Mannabo,  was  in  the  center  of  the  storm  from  8  a.  m.  of  the  27th  to  after  4  p.  m.  of  the 
28th,  while  waiting  to  round  Montank  Point.  The  brig  Maggie  Glen  encountered  tue 
storm-center  on  the  26th  and  27th. 

No.  XI.  The  maps  of  the  21  st  show  that  a  depression  was  during  that  day  east  of 
Florida,  moving  northward  toward  the  South  Atlantic  coast.  During  the  22d  the 
denression  evidently  passed  northeastward  very  near  Cape  Hatteras.  At  7.35  a.  m.  of 
23a  was  off  Cape  Cod,  at  4.35  p.  m.  was  central  in  Nova  Scotia,  and  by  11  p.  m.  had 
passed  eastward  beyond  our  stations.  The  brig  George,  from  Maunabo  to  New  London, 
encountered  this  storm  on  the  22d,  when  off  the  Carolina  ooast. 

No.  XII.  While  low  barometer  No.  X  was  on  the  24th  central  in  the  Lower  Missis- 
sippi Valley,  and  high  barometer  No.  XI  was  extending  eastward,  north  of  the  Lake 
region,  the  pressure  fell  slightly  at  the  Rocky  Mountain  stations  and  in  Manitoba, 
and,  on  the  afternoon  of  the  25th,  the  southern  end  of  the  depression  extended  south- 
ward over  Minnesota.  By  the  afternoon  of  the  26th  the  barometer  had  ri;ien  over  the 
Upper  Lakes,  but  hsd  fallen  in  Nebraska  and  the  Southwest.  At  11  p.  m.  the  depres- 
sion was  central  in  Kansas.  At  7.35  a.  m.,  27th,  it  had  moved  southward  into  Indian 
Territory,  while  the  barometer  had  risen  rapidly  to  the  northward.  The  central  depres- 
sion continued  at  the  extreme  southwestern  limit  of  our  stations  until  the  afternoon 
of  the  29th.  by  which  time  high  barometer  No.  XII  had  moved  southeastward  to  the 
Lakes,  while  the  pressure  had  also  been  diminishing  at  all  the  Pacific  coast  and  Rooky 
Mountain  stations.  Consequently,  at  4.35  p.  m.  of  the  29th,  the  isobar  of  30.00  stretched 
from  Manitoba  southward  over  Texas,  with  a  large  region  of  low  barometer  to  the 
westward,  the  greatest  depression  being  probably  in  Wyoming  or  Idaho.  During  the 
next  twenty-four  hours'  pressure  continued  slowly  falling  between  the  Misssissippi  and 
Rocky  Mountains,  but  rose  on  the  Pacific  coast,  and  at  4.35  p.  m.  of  the  30th  the  cen- 
tral depression  was  probably  in  Southern  Dakota ;  at  11  p.  m.  it  had  moved  southward 
to  Nebraska,  but  at  4  35  p.  m.  of  31st  was  in  the  southeastern  comer  of  Dakota,  and  at 
11  p.  m.  in  Southern  Minnesota.  At  this  latter  date  the  area  of  threatening  and  rainy 
weather  covered  the  Middle  States,  Gnlf  States,  Northwest  and  Lake  region.  The 
further  history  of  the  storm  belongs  to  April. 

Vessels  experiencing  storms. — Reports  of  storms  at  sea  have  been  gathered  from  mis- 
cellaneous sources  as  follows :  let,  35^  20'  north,  6!i°  45'  west,  hurricane ;  from  latitude 
43^  to  45^  north,  and  longitude  44°  to  56°  west,  strong  north  and  west  gales.  2d,  from 
34°  north  to  45°  north,  off  the  Middle  Atlantic  coast,  severe  northeast  to  southeast 
gates.  9th,  off  the  Middle  Atlantic  coast,  southeast  to  southwest  winds  of  hurricane 
force.  22d,  in  34°  north,  74°  west,  a  southeast  gale,  lasting  26  hours.  25th,  49°  32' 
north,  22°  23'  west,  strong  gale  and  high  sea.  27th,  32°  17'  north,  78°  12'  west,  heavy 
northwest  gale.    30th,  oft'  Cape  Hatteras,  heavy  north  gale,  lasting  34  hours. 

TBMPBRATUBB  OF  THE  AIB. 

The  general  distribnlion  of  temperature  for  the  month  is  shown  by  the  isotherms 
upon  Chart  No.  II.  As  the  temperatures  here  given  depend  entirely  upon  the  observa- 
tions njade  at  the  regular  Signal  Service  and  Canadian  stations,  they  have,  in  the  small 
table  upon  the  same  chart,  been  compared  with  the  observations  made  at  the  same  sta- 
tions since  their  establishment  in  1870,  or  subsequently.  This  comparison  shows  that 
the  present  month  has  been  slightly  warmer  than  during  recent  years  throughout  the 
Atlantic  States,  and  also  on  the  Pacific  coast,  but  has  b^n  slightly  colder  in  the  Saint 
Lawrence  Valley,  the  Lake  region,  Ohio  Valley,  and  Northwest.  Reports  from  New- 
foundland show  the  month  to  have  been  unusually  warm  in  that  region.  The  isotherm 
•of  60°  passes  from  Southern  Georgia  along  the  East  Gulf  coast  through  Southern  Lou- 
isiana into  Texas.  The  isotherm  of  20°  passes  from  the  mouth  of  the  Saint  Lawrence 
southwest  to  Lake  Huron,  and  thence  west-northwest  to  C^tral  Dakota.  The  aver- 
age temperature  at  the  summit  of  Pike's  Peak  was  12°,  and  at  Mount  Washington 
11°.5.  The  mean  for  San  Diego  is  59°  instead  of  51° ;  whence  the  average  for  the 
whole  Pacific  coast  is  higher  than  the  normal  by  about  3°.  « 

Maximum  and  minimum  temperatures, — ^The  maxima  above  80°  were :  89°  at  Corsieana 


28 


'WAR  DEPARXM] 

SKHCALSI 

DIVIBION0FTCLEGIUM8ANDRCPO«T8  FOB 


PRECIPITATION  CI 


»l.  Ijiwrfiic*   vMlej- 3. no 

X.w    KinrlanU    / 3.  tf» 

5t<.ulh  Ailmnlr  Hiiiifg. '  4.2.% 

KnMrrn  l.ulf  Hfalwi Sih 

WciilM-n  4iulf!*ii{«. I  4..^ 

fy» w*r  I Jike  rrcioii. |  ?.  70 

U niter  Lake  rtsioii t.fA 

i  thio  Valley  and  Tpnin-»*v . .  i.lift 

UiH»«rr  M5i^a«ppi  Vallcj-..    .  tr> 

'\imofri\a\U-y t.i^ 

r|.l>«<r  HT»it»iitiV alley \.^'> 

Mhiiw^ola.  /^7?T->*.v..j.  .. ..  I.3i 

Sanlltfo.  yal T7r:^:>4^  O.W 

••an  KrniKlfco    Tal 

rurllatMl.   th I  Hif, 


No.  111. 


BEPOBT  OF  THE   CHIEF  SIGNAL-OFFICER.  457 

on  tbe  16th ;  87°  Boerne,  14th ;  84^  Dodge  City,  22(1 ;  83^  Key  West,  4th  and  8th, 
Shreveport,  27th,  and  Port  Sill,  26th ;  82°  Saint  Marks,  28th  ;  61o  Jacksonville,  28th, 
and  Denison.  27tb  ;  80°  Punta  Rassa,  5tb,  Fort  Gibson,  27th.  The  maxima  below  4SP 
were:  31^  at  Pike's  Peak  on  the  26th;  36o  Monnt  Washington,  27th  and  28th;  4.r> 
Alpena,  29th,  and  Breckenridge,  28th  and  Gist ;  44°  Esranaba,  29th ;  45^  Pembina, 
28th.  The  minima  above  a'>o  were:  58^  Key  West,22d;  50^  Pnnta  Rassa,  11th;  47<^ 
San  Francisco,  31st ;  39^^  Galveston,  9th,  and  New  Orleans,  10th ;  37^  Indianola,  9th ; 
36°  Jacksonville,  10th.  The  minima  below  —  8^  were:  —22^  at  Pembina,  7th  ;  —21^ 
Monnt  Washington,  19th ;  —14'^  Yankton,  8th,  and  Breckenridge.  24th ;  —  lO^'  Pike's 
Peak,  8th,  and  Alpena,  17th ;  —9^  Saint  Paul,  9th,  Escanaba,  20tb,  Virginia  City,  3d. 

Bangea  of  temperature. — Lanre  dinrual  ranges  are  reported,  as  follows:  Denver,  48^, 
Cheyenne,  4F,  5th ;  Dodge  City,  50^,  17th  ;  Denison,  40^,  8th ;  Yankton,  38<^,  Leaven- 
worth, 42<^,  Mount  Washington,  38^.  Isi.  The  largest  monthly  ranges  were  79<^  at 
Yankton,  77°  at  Dodge  City,  75^  at  Denver,  7'3P  at  Omnha,  71°  at  Leavenworth,  57^  at 
Mount  Washington.  Tbe  smallest  monthly  ranges :  39°  at  Cape  Uatteras  and  East- 
port,  3bo  at  New  Orleans,  370  at  Thatcher's  Island^  36^)  at  Galveston,  26^  at  San  Fran- 
cisco. 

FroBie,  as  reported  from  Sonthern  States,  are  as  follows ;  Alabama,  Carlo wvil^e,  on 
the  3d,  Gth,  7th,  lOth,  11th,  15rh,  16tb,  18th,  22d,  26th.  Arkansas,  at  Monnt  Ida,  verv  fre- 
quent, and  at  Monticello  on  the  6tb,  9tb,  10th.  Florida,  at  Milton,  6th,  7th,  23d ;  New- 
port, 7tb,  10th,  lltb,  15th  ;  Welborn,  11th ;  Mayport,  16th,  19th  ;  Daytona,  19th.  Oeor- 
gia,  Saint  Mary'8,7th,  lltb,  18th,  I9th.  Louisiana,  Point  Pleasant,  6th,  10th,  18tb.  Mis- 
sissippi, Brookhaven,  3d,  6th,  lOtb,  18th,  22d ;  Fayelte,  6th,  10th,  18th,  22d,  26th.  North 
Carolina,  Weldon ,  1 1  th ,  ( heavy ; )  Lenoir,  30tb ,  (  black  frost.)  South  Carol  ina.  Spartan  - 
burg,  6th,  7th,  10th,  30tb,  31st.  Texas,  Clarksville,  4tb,  5tfa,  6th,  8th.  9th,  10th,  17th, 
25th;  Melissa,  4th,  5th,  6th,  8th,  25th;  Austin,  4th,  18th.  Virginia,  Hampton,  Ist,  6th, 
10th,  11th,  15tb,  16th,  18th,  19th,  20th. 

Ire, — The  formation  of  ice  in  small  rivers,  ponds,  &o.,  is  reported  as  follows:  New 
York,  at  Wappinger's  Fails,  pond-ice,  6  inches  thick,  1st ;  Yermillion,  pond-ice,  20  inches 
thick,  at  close  of  month.  Yermont,  Lunenburg,  pond-ice,  20  inches  thick,  at  close  of 
month. 

PREdPITATIOK. 

• 

The  general  distribution  of  rain  or  melted  snow  is  shown  upon  Chart  No.  Ill,  from 
which  it  will  be  seen  that  a  large  excess  of  rain  has  fallen  over  the  Lower  Lakes,  Saint 
Lawrence  Valley,  and  New  England.  A  deficiency  is  reported  from  the  Western  Gulf 
States  and  Upper  Missouri.    In  other  regions  a  slight  excess  has  fallen. 

Small  monthtjf  rain-falls, — Stations  reporting  v«ry  small  rain-falls :  Tucson,  Ariz.,  and 
Fort  Hartenff,  Nebr.,  0.20;  Camp  Lowell,  Ariz.,  0.19;  Fort  Larned,  Kans.,  0.18;  Fort 
Bridger,  Wyo.,  0.16;  Santa  F^,  N.  Mex.,and  Rio  Grande,  Tex.,  0.14 ;  South  Pueblo, 
Colo.,  0.13;  Fort  Sill,  Ind.  Ten,  and  Jacksboro,  Tex.,  O.ll;  Fort  Garland,  Colo.,  0.16; 
Stanwix,  Ariz.,  0.05  inch. 

Largest  monthly  rain-falls, — Stations  reporting  large  monthly  rain-falls  are  as  follows : 
Worcester,  Mass.,  9.03;  Mount  Desert,  Me.,  9.04;  New  Bedford,  Mass.,  9.C5;  Sandy 
Hook,  N.  J.,  9.09;  Waltbam,  Mass.,  9.35 ;  Somerset,  Mass.,  9.43;  Boston,  Mass.,  9.79: 
Newport,  R.L,  10.02;  Cape  Hatteras,  N.  C,  10.41 ;  Fort  Warren,  Mass..  10.48;  Fall 
River,  Mass.,  10.58  and  10.73;  Wood's  HoU,  Mass.,  10.78;  New  London,  Conn.,  10.96; 
Portland,  Oreg.,  11.31 ;  Mount  Washington,  11.64  inches. 

Largest  daily  rains  and  snows, — In  the  rear  of  storm  No.  X  heavy  snows  fell ;  thus,  in 
Luzerne  County,  Pa.,  18  inches  fell  on  the  27th,  28th,  and  29th.  The  heaviest  rains 
were:  Ist,  at  Mobile,  3.26  inches.  New  Orleans,  3.02 ;  21st  and  22d,  Kitty  hawk,  3.48; 
22d  and  234,  Wood's  HoU,  3.89;  22d,Cape  Hatteras,  3.60 ;  2.')th,  Gainesville,  Ga.,  3.00 ; 
25th  and  26tb,  Spartanburg,  S.  C,  3.00 ;  36th,  New  London,  3.80 ;  26th  and  27th,  Spring- 
field, Mass.,  3.96;  Sandy  Hook,  3.94;  27th,  Mount  Washington,  5.29. 

Snow-fall, — ^The  general  distribution  of  the  monthly  snow-f all/was  as  follows :  At  vari- 
ous stations  in  Texas  and  Mississippi,  fh>m  0.3  to  0.5  inch ;  in  the  eastern  half  of  Colo- 
rado, and  in  Nebraska  and  Kansas,  1  to  5 ;  Tennessee,  South  Carolina,  and  Virginia, 
0.3  to  7;  Dakota  and  Minnesota,  11  to  15;  in  Iowa,  Illinois,  Indiana,  and  Ohio,  varies 
from  1  to  .32 ;  along  the  Middle  and  East  Atlantic  coasts,  from  2  to  16 ;  in  tbe  Lake 
region,  and  on  the  west  slope  of  the  Alleghanies,  from  9  to  41.  The  highest  figures 
reported  are:  33  inches  at  Litchfield,  Mich.,  and  Madison,-  Wis. ;  l\6  inches  at  Geneva, 
Wis. ;  41  inches  at  Belvidere,  111. 

Dq»ih  of  snow  at  dose  of  month, — ^At  exposed  stations  in  New  York,  Michigan,  Wis- 
consin, and  Minnesota  there  still  laid  on  the  ground  from  2  to  8  inches. 

Cloudy  days, — The  number  of  days  upon  which  the  cloudiness  has  averiaged  eight  or 
more,  on  a  scale  of  ten,  as  reported  principally  by  voluntary  observers,  ranges  through- 
ont  the  Middle  and  Eastern  States  from  9  to  23 ;  South  Atlantic  States,  5  to  9 ;  Ohio  Val- 
ley and  Tennessee,  8  to  15 :  Lower  Lakes,  9  to  23;  Upper  Lakes,  5  to  16 ;  Northwest,  6 
to  14 ;  from  Colorado  to  the  Missouri  Valley,  3  to  17 ;  Gulf  States,  5  to  11.  Tbe  least 
cloudiness  is  reported  from  Colorado,  3  days,  and  the  greatest  from  New  York,  23  days. 
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Batnjf  dafft,— The  nnmber  of  days  on  which  rain  or  snow  hai  fallen,  as  reported  hy 
the  Signal  Service  observers,  is  least  at  Fort.  Dodge,  Kane.,  4  days,  and  greatest  at 
Rochester,  N  Y.,  25  days.  An  average  of  4  or  5  days  is  reported  over  the  region  from 
Nebraska  to  Northern  Texas,  as  also  at  Qalveston  and  San  Franoisco;  6  to  7  in  North- 
ern Florida;  9  to  12  are  reported  in  the  remaining  portion  of  the  Golf  States,  Georgia, 
Sonth  Carolina,  and  the  interior  of  North  Carolina,  as  also  over  a  narrow  belt  from 
Lonisiana  t)  Dakota;  19  to  23  are  reported  from  the  immediate  coast  between  New 
Jersev  and  the  Bay  of  Fnndy ;  20  to  25  are  reported  from  the  southern  shores  of  Lakes 
Michigan,  Huron,  and  Ontario. 

SELATIVX  HUMiDrnr. 

The  lowest  monthly  averages  of  relative  humidity  have  been  as  follows :  Cheyenne 
and  Montgomery,  60 ;  Cairo  and  Nashville,  59 ;  Fort  Gibson,  58;  Lynchburg,  54 ;  Salt 
Lake  City,  53;  Santa  F^,  32  per  cent.  The  highest  monthly  averages  have  been: 
Mount  Washington,  88  (nnoorrected) ;  Albany  and  Erie,  82;  Cape  May  and  Pembina, 
81  per  cent. 

WIND. 

Prevailing  wind$  are  shown  by  the  arrows  upon  Chart  No.  II.  Southerly  winds  are 
reported  from  numerous  stations  west  of  the  Mississippi.  Southwest  to  northwest 
winds  are  reported  from  most  stations  in  the  Lake  region.  Middle  and  Eastern  States. 

Total  movements  of  the  air, — The  largest  total  movements  are :  Pike's  Peak,  20,646 
miles ;  Cape  May,  16,283 ;  Sandy  Hook,  14,060 ;  Cape  Lookout,  13,721 ;  Eittyhawk, 
13,379;  Barnegat,  12,575;  Thatcher's  Island,  12,126.  The  smallest  total  movemento 
have  been:  Nashville,  4,503;  Shreveport,  4,426;  Lynchburg,  4,364;  Salt  Lake  City, 
4,219;  Augusta,  3,964;  Dubuque,  3,573. 

Highest  ioinds, — The  highest  hourly  velocities  reported  during  the  month  are:^t 
Mount  Washington  on  the  4th  and  19th,  northwest,  102 ;  Pike's  Peak,  6th,  84 ;  Boston, 
9th,  southeast,  72;  Dodse  City,  3d,  —  72;  Kittyhawk,  22d,  north,  72;  and  Breck* 
enridge,  —  75  (estimated). 

Local  etorme,  tornadoes,  fc — On  the  8th  tornadoes  passed  over  Mississippi,  Alabama, 
and  Georgia.    One  appears  to  have  developed  in  the  southwestern  part  of  Mississippi, 

5a88ed  northeastward  to  Tallapoosa  County,  Alabama.  Another  passed  over  Mitchell, 
homas,  Colqnit,  and  Worth  Counties,  Georgia.  Martinsville,  III.,  March  20th,  6.40  p. 
m.,  *'  a  regular  whirlwind,  or  series  of  whirlwinds,  moving  due  east.  One  passed  about 
twenty  links  sonth  of  house ;  vortex  was  from  four  to  six  rods  wide,  blowing  down 
trees,  fences,  hay-stacks,  &o.  Another  whirlwind,  similar  to  the  above,  passed  about 
six  miles  to  the  north." 

VXRIFICATI0N8. 

Indications, — ^The  detailed  comparison  of  the  tri-daily  weather  *<  indications,"  with 
the  telegraphic  weather  reports  for  the  succeeding  twenty-four  hours,  shows  a  general 
percentage  of  veiifications  of  84.6,  and  of  omission,  0.5  per  cent.  The  percentages  for 
the  four  elements  have  been :  Weather,  86.6 :  wind,  83.2 ;  temperature,  85.1 ;  barometer, 
83.7.  The  percentages  for  the  geographical  districts  have  been:  New  England,  82.8; 
Middle  Atlantic  SUtes,  83.1 ;  South  Atlantic  States,  88.6 ;  East  Gulf  States.  89.4 ;  West 
Gulf  States,  85.8 ;  Lower  Lakes,  63.2 ;  Upper  Lakes,  80.1 ;  Ohio  Valley  ana  Tennessee, 
a3.3 ;  Lower  Missouri  Valley,  84.5 ;  Upper  Mississippi  Valley,  a5.6. 

Cautionary  si^nal^.— During  the  month  248  cautionary  signals  have  been  disnlayed  at 
stations  on  the  Gulf  and  Atlantic  coasts  and  on  Lake  Michigan.  Of  these,  207,  or  83 
per  cent.,  were  Justified  by  subsequent  high  winds  within  100  miles  of  the  station 
where  they  were  displaved,  and  41,  or  17  per  cent.,  were  not  justified  so  far  as  known. 
Sixty-one  instances  of  high  winds  when  no  signals  were  oraered  were  also  reported 
from  these  stations  during  the  month,  of  which  13  occurred  at  Cape  Lookout,  N.  C, 
where  the  orders  to  hoist  signals  were  not  received,  owing  to  interrupted  telegraphio 
communication. 

NAVIOATION. 

The  highest  and  lowest  stages  of  the  rivers  are  shown  in  the  table  on  Chart  No.  III. 
With  bnt  few  exceptions  the  rivers  were  decidedly  higher  at  the  close  of  the  month 
than  at  the  beginning.  Several  illustrations  have  occurred  during  the  month  of  the 
effect  of  strong  winds  on  the  depth  of  water ;  for  Instance,  southerly  winds  prevailed 
throughout  the  Mississippi  and  Missouri  Valleys  on  the  5th,  but  a  high  ''  norther,"  on 
the  6tb,  7th,  and  8th,  advanced  southward.  It  prevailed  at  Omaha  from  the  6th  to 
10th ;  at  Leavenworth  from  the  7th  to  10th ;  at  SMot  Louis  and  below  from  the  8th  to 
10th.  The  water  was  driven  southward  from  the  upper  stations,  falling  4  feet  2  inches 
at  Plattsmonth,  2  feet  at  Saint  Joseph,  &c.,  but  was  heaped  up  at  Cairo  3  feet  1  inch, 
and  lees  at  lower  stations,  remaining  nearly  stationary  at  Saint  Louis.  Many  of  the 
lowest  waters  recorded  on  Chart  No.  Ill  occurred  during  this  period. 
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lee  in  ritfen  and  ftar^t.— The  followiof^  reports  hare  been  received  in  relation  to  the 
openiDj(  of  navigation  and  other  phenomena :  Albany,  ioe  broke  np,  and  moved  down 
slowly,  without  damagey  11th;  first  boat  of  season  from  New  York  30th.  Alpena,  bay 
clear  of  ice  31st.  Bauii^r,  ice  moved  out  of  Penobf^cot  and  navi^ication  opened  29th. 
Chioago,  lake  full  of  ice,  driven  down  by  north  winds,  29th.  Cleveland,  ice  broken 
and  driven  from  bhore  2d ;  lake  filled  with  broken  ice  5th ;  frozen  15th ;  ioe  broke  up 
22d.  Dubuque,  gorged  8th ;  frozen  and  lower  than  ever  known  9th ;  opened  27th. 
Davenport,  river  full  of  floating  ice  9th ;  frozen  over  10th;  floating  ioe  14th  to  25th; 
elear  of  ice  26th ;  ferry-boat  resumed  trips  28th ;  navigation  opened  30th.  Keokuk, 
floating  ice  8th,  9th,  12th,  14th ;  navigation  suffering  by  reason  of  low  water  17th. 
Warsaw,  111.,  water  lower  than  ever  known  at  this  season.  Leavenworth,  floating  ioe 
8th  to  12th  and  18th.  La  Crosse,  fh>zen  8(h  to  26th ;  ice  moved  26th ;  went  out  sud- 
denly 27th ;  lowest  water  on  record  29tb,  18  inches  below  beooh-mark.  Omaha,  float- 
ing ice  until  19th ;  .first  boat  of  season  31st.  Pittsburgh,  floating  ice  lOtb,  19th.  Phil- 
adelphia, heavy  floating  ice  in  Delaware  11th.  Saint  Paul,  ioe  broke  up  and  moved  oat 
30th  and  31st.  Toledo,  ioe  moved  out  of  river  1st ;  frozen  18th ;  floating  ice  28th. 
Yankton,  river  frozen  9th  to  1 1th.  Port  Huron ,  lake  and  ri  ver  clear  of  ioe  1st.  Youngs- 
town,  N.  Y.,  ice  in  river  6th,  7th,  10th,  Uth,  12th,  14th  to  22d.  Firest«el,  Dak.,  ice  all 
Sme  out  of  James  River  26th.  Fort  Madison,  Iowa,  ioe  running  in  Mississippi  River 
h,  13th.  Gardiner,  Me.,  ice  in  Kennebec  started  8th ;  navigation  opened  31st.  Flor- 
ida, Mass.,  ice  in  Deerfield  River  broke  and  moved  down  9th.  Contoocookville,  N.  H., 
ice  in  Contoooook  River  breaking  op  26th.  Wappiuger's  Falls,  N.  Y.,  flrst  boat  from 
New  York  City  1st.  Ponghkeepsie,  N.  Y.,  ioe  broke  up  9tb.  Troy,  N.  Y..  navi^^tion 
opened  30th.  Tioga,  Pa.,  ice  broke  2d.  Bismarck,  DaK.,  ioe  in  Missouri  breaking  up 
90th ;  an  ice-gorge  formed  at  Sibley  Island,  and  bottom-lands  for  many  miles  were 
OTerflowed,  causing  loss  of  life  and  property.  The  snow-fall  in  the  mountains  has 
'been  very  heavy,  and  a  good  stage  of  water  is  expected  in  the  Missouri. 

TBUPSRATURB  OF  WATER. 

The  temperature  of  the  water  is  shown  by  the  table  on  Chart  No.  II.  It  will  be 
noticed  that  the  temperatures  are  below  those  for  March,  1876.  by  from  2^  to  5^  at 
nearly  all  stations  on  the  Mississippi  and  its  tributaries,  being  higher  only  at  Pitts- 
burgh and  Keokuk.  Alon^  the  Miaale  and  East  Atlantic  coasts  the  temperatures  are 
a  few  degrees  higher  than  in  1876. 

▲TK08FHBRIC  ELVCTRIOITr. 

Tkvnder'Storms  occnrred  as  follows :  On  the  Ist  in  Kansas,  Lonisiana,  Missouri,  Mis- 
sissippi; 2d,  Illinois,  North  Carolina;  3d,  Pennsylvania,  Tennessee;  7tb,  North  Caro- 
lina, Texas ;  8th,  Alabama,  North  Carolina,  Arkansas,  Florida,  Georgia,  Illinois,  Indi- 
ana, Louisiana,  Mississippi,  South  Carolina,  Tennessee,  Texas,  Indian  Territory ;  9th, 
Florida,  Georgia,  North  Carolina,  South  Carolina,  Texas,  Virginia ;  12th,  Alabama, 
Louisiana,  Kansas,  Mississippi,  Texas.  Missouri ;  13th,  Florida,  Georgia,  Louisiana, 
Mississippi,  North  Carolina,  Texas ;  14th,  North  Carolina ;  16th,  Ohio,  Illinois,  Indiana, 
Louisiana,  Tennessee,  Texas,  Kentucky ;  17th,  Florida,  Lonisiana,  Missouri,  Missis- 
sippi, North  Caroliua,  Tennessee;  19th,  Illinois,  Kansas;  20th,  Alabama,  Kansas, 
Illinois,  Indiana,  Iowa,  Michigan,  Missouri,  Mississippi,  Nebraska,  Ohio,  Tennessee, 
Texas;  21st,  Connecticut,  Florida,  Georgia,  Massachusetts,  New  Jersey,  New  York, 
North  Carolina,  Ohio,  Pennsylvania,  Texas.  Virginia,  South  Carolina,  Rhode  Island ; 
22d,  Illinois,  Iowa,  Kansas,  Massaohnsetts, Missouri, Texas;  23d, Illinois,  Iowa, Texas; 
24th,  Louisiana,  Mississippi ;  25th,  Florida,  Georgia,  Maryland,  North  Carolina,  Vir- 
ginia, Tennessee ;  26th,  New  Jersey ;  27th,  Wyoming ;  28th,  Georgia,  Iowa,  New  Mex- 
ico, Texas;  29th,  California,  Iowa,  Kansas;  30th,  Colorado,  Dsikota,  Illinois,  Iowa, 
Kansas,  Minnesota,  Missouri,  Nebraska,  Wisconsin ;  31st,  Arkansas,  Dakota,  Illinois, 
Indiana,  Indian  Territory,  Iowa,  Kansas,  Minnesota,  Ohio,  Texas,  Wisconsin. 

Lightning,  without  thundsr,  was  recorded  as  follows :  1st,  Florida ;  2d,  Pennsylvania, 
Georgia;  5th,  Florida;  7th,  Kansas,  Indian  Territory,  Texas;  8th,  Georgia,  Florida, 
Kansas;  11th,  Texas;  12th,  Indian  Territory,  Texas;  13th,  North  Carolina,  Texas; 
14tb,  Florida;  16th,  Texas,  Louisiana ;  19th,  Texas;  20th, Missouri, Ohio ;  2l8t, Maine, 
Nebraska,  North  Carolina,  Pennsylvania ;  22d,  Illinois,  Iowa,  Kansas;  23d,  27th,  and 
S8th,  Texas ;  29th,  Kansas ;  30th,  Dakota,  Colorado ;  31st,  Nebraska,  Kansas. 

Aurerae  are  reported  as  follows :  1st,  Sonthington,  Conn. ;  Cornish,  Eastport,  Bangor, 
•nd  Portland,  Me.;  Walthara,  Mass.;  Auburn  and  Contoocookville,  N.  H.  3d,  Wal- 
tham,  Mass. ;  Luoenburg,  Vt.  4th,  Gardiner,  Me. ;  Pembina,  Dak. ;  and,  possibly, 
Denison,  Tbx.  6tb,  Pembina,  Dak.  8th,  Fort  Abercrombie,  Dak.  9th,  observed  at  56 
stations,  as  follows:  In  Maine,  4;  Vermont,  1;  Massachusetts,  3;  Connecticut,!; 
Rhode  Island,  1 ;  New  York,  3 ;  New  Jersey,  4  ;  Ohio,  6;  Indiana,  2:  Michigan,  5 ; 
Illinois,  3 ;  Wisconsin,  6 ;  Iowa,  8 ;  Missouri,  1 ;  Minnesota,  4  ;  Nebraska,  1 ;  Dakota, 
3.    10th,  Fort  Brady,  Alpena,  and  Escanaba,  Mich. ;  Cornish  and  Gardiner,  Me. ;  An- 
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bam,  N.  H. ;  Jacksonbnrg,  Ohio ;  Embftmas  and  Waatoma,  Wis.  $  Bismarek,  Dak. 
11th,  Pembina.  Dak.  12th,  Eaeanaba  and  Fort  Brady,  Mieh. ;  Manitowoo.  Wis.  14th, 
New  York  City.  18th,  Litchfield,  Mich.  19th,  Mooticello,  Iowa.  23d,  Litchfield, 
Mich. ;  LanenborK.  Vt.    30th,  New  York  City.    Slst,  Malone,  N.  Y. 

Teltffraphio  ground-€urrent$, — The  observer  at  Pike's  Peak  reports  gToand-cnrrents  oo 
the  27th. 

OPTICAL  THXffOMXSAm 

Solar  halaa, — Ist,  Micnigao,  Ohio,  Utah,  North  Carolina,  Yii^^nia ;  2d,  Iowa,  Maine, 
New  Hampshire,  New  York,  Rhode  Island ;  3d,  Iowa.  Nebraska,  Virginia ;  4th,  Iowa, 
Ohio ;  5th,  New  York,  South  Carolina,  Florida,  Rhode  Island,  Conneotiont,  C}«or|(ia ; 
6th,  Iowa,  Missouri,  Ohio,  Pennsylvania,  Wisconsin,  New  York ;  7th,  Dakota,  Dela- 
ware, Iowa,  Maryland,  Michigan,  New  Hampshire,  New  Jersey,  New  York,  Ohio,  Wis- 
consin ;  8th,  Iowa,  NebradEa,  New  Hampshire,  Wisconsin,  Georgii^  New  Jersey ;  9th, 
Iowa,  Michigan ;  10th,  Iowa,  Nebraska,  New  York ;  11th,  Iowa,  Maryland,  Ohio,  Min- 
nesota, Pennsylvania,  Texas;  12th,  Michigan,  Virginia;  13th,  Michigan,  Nebraska, 
Wisconsin,  Florida*  North  Carolina;  14th,  Connecticut,  Maine,  Michigan,  New  Hamp- 
shire, Vermont ;  16tfa,  Maine,  Massachusetts,  New  Hampshire,  New  York ;  17tb,  Maine, 
New  Hampshire,  New  York,  South  Carolina ;  18th,  Kansas,  Michigan,  New  York,  Ten- 
nessee, Nebraska,  Dakota;  19th,  Maine,  New  Hampshire,  New  York,  Tennessee,  Ver- 
mont, Wyoming ;  20th,  Delaware,  Maine,  Michigan,  New  York,  Ohio,  Pennsylvania, 
New  Jersey,  Illinois,  Virginia,  Florida,  New  Hampshire,  Georgia;  21st,  Delaware, 
Maine,  New  York ;  22d,  Connecticut,  Maine,  Massaohnsetts,  Nebi*aska,  New  Hampshire, 
New  York,  Ohio,  Pennsylvania ;  23d,  Indiana,  Michigan,  Vermont,  Wisconsin,  New 
Hampsbiie;  24tb,' Delaware,  Indiana,  Michigan^  Wisconsin,  Iowa,  Florida,  Rhode 
Island ;  25th,  Connecticut,  Nebraska,  New  Hampshire,  New  York,  Maiue,  Rhode  Island ; 
26th,  Ohio,  Tennessee ;  27th,  California,  Kansas,  Mississippi,  Tennessee,  Texas,  Indian 
Territory ;  28th,  Iowa,  Nebrasica,  Tennessee,  Wisconsin  ;  29tb,  New  York  ;  30th,  Ohio, 
Georgia ;  3l8t,  California.  Conneotiont,  Delaware,  Maine,  New  Hampshire,  New  Jer- 
sey, New  York,  Vermont,  South  Carolina,  Texas,  North  Carolina. 

Lunar  halot, — 1st,  Delaware,  Maryland,  New  Jersey,  New  York,  Ohio,  Iowa,  Vir- 

finia,  Connecticut,  Pennsylvania;  2d,  New  Jersey,  Tennessee;  4th,  Virginia;  5th, 
Pennsylvania;  7th,  Indiana,  Pennsylvania,  Virginia;  12th,  Virginia,  Maine;  18tb, 
California,  Kansas,  Michigan ;  19th,  Indiana,  Iowa,  New  York,  Kansss,  North  Caro- 
lina ;  20tfa,  California,  Connecticut,  Iowa,  New  Hampshire,  New  York,  Ohio,  Vermont, 
North  Carolina,  West  Virginia,  Louisiana ;  21st,  Maine,  Nebraska,  Wisconsin,  New 
York,  Dakota ;  22d,  California,  Dakota,  IlUnois,  Indiana,  Louisiana,  Maine,  Michigan, 
Mississippi,  Nebraska,  New  York,  Minnesota,  Vermont,  Texas,  New  Hampshire  ;  5i3d, 
Connecticut,  Delaware,  Georgia,  Indiana,  Louisiana,  Maine,  Massachusetts,  Nebraska, 
New  Hampshire,  New  Jersey,  New  York,  Wisconsin,  Michigan,  Minnesota,  Tennessee, 
North  Carolina,  California ;  24th,  Florida,  Illinois,  New  Hampshire,  New  York,  Penn- 
sylvania, Michigan,  Wisconsin,  West  Virginia,  Georgia,  North  Carolina,  Kansas ;  25th, 
California,  New  York,  Tennessee,  Vermont,  Dakota^  Maine,  Indian  Territory,  New 
Hampshire,  Missonri,  Kansas;  26th,  California,  Illinois,  Michigan,  Missouri,  Ohio, 
Tennessee,  New  York,  Minnesota,  Texas,  Alabama,  Kansas ;  27th,  Missouri,  Tennessee, 
Utah,  Texas,  Indian  Territory,  Florida,  Alabama,  North  Carolina,  Kansas ;  28th,  Iowa, 
Missonri.  Tennessee,  Utah,  Minnesota,  Kansas,  Alabama,  Louisiana,  North  Carolina ; 
29th,  North  Carolina,  Tennessee,  Wisconsin,  Kentucky,  Georgia,  Mississippi ;  30th, 
New  York,  Ohio,  Virginia,  North  Carolina;  31st,  Georgia,  North  Carolina. 

Mirage,— 5th,  Sedgwick,  Kans.;  6th  and  10th,  Tybee  Island,  Ga.;  9th,  Galveston, 
Tex. ;  12th,  Dodge  City,  Kans. 

MISCKLLANSOU8  PHSMOMKNA. 

ZoolagioaL—  Wild  geese  were  observed  on  the  1st  in  Kansas,  flying  south,  Indian  Ter- 
ritory and  Nebraska,  north,  Illinois,  — ;  2d,  — ,  Virginia,  Kansas,  and  Massachusetts, 
north,  Iowa,  north  and  east,  Missouri,  south ;  3d,  Tennessee,  north ;  4th,  Virginia, 
north  ;  5th,  Ohio,  south ;  6th,  Tennessee,  north ;  7th,  Massachusetts,  north ;  8th,  Ohio, 
sooth;  9th,  New  York,  south ;  10th,  Missouri,  north;  11th,  Kansas,  northeast;  12th, 
Indiana,  southeast;  13th,  Iowa  and  Kansas,  south ;  17tb,  Texas,  north  ;  18th,  Kansas, 
north;  19th,  MiHsouri,  north;  20tb,  Ohio,  —  ;  23d,  Indiana,  —  ;  24th,  Maryland,  New 
Jersey,  and  Pennsylvania,  north,  Ohio,  south ;  26th,  Kansas,  north ;  27tb,  Texas,  noiih, 
Dakota,  — ;  2'^th,  Kansas,  north,  Indiana,  Iowa,  — ;  29th,  Kansas,  north,  Iowa,  north ; 
30th,  Kansas,  north  and  south,  Dakota,  north ;  3lBt,  Iowa  and  Connecticut,  north, 
Michigan,  northwest.  New  Hampshire,  — .  Wild  dtuks  were  observed  on  the  1st  in 
Tennessee,  flying  north,  Illinois,  — ;  2d,  District  Columbia,  south;  7th,  Kansas, 
north  ;  10th,  Iowa,  north ;  13th,  West  Virginia,  south ;  18th,  New  York,  south ;  21st, 
North  Carolina,  north;  2otb,  Iowa,  east;  27tb,  Maryland,  north;  30th,  Indiana 
and  Iowa,  north ;  31st,  Iowa,  New  Hampshire,  and  Ohio,  north.  BoHns.  in  Illinois, 
on  the  3d,22d,  28th,  and  30th;  Indiana,  22d;  Iowa»   28th,  29th,  31st;  Maine,  28th, 
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31st;  MarylaDdy4ih;  MaBsaohasetta,  Ist,  4tb,  lOth,  27th;  Michigan,  27th,  30th;  New 
Hampshire,  5tb,  25th ;  New  Jersey,  20tb  ;  New  York,  4th,  2l8t,  23d,  25th,  31st ;  Ohio, 
7th,  dtb ;  PeDDsylvania,  4th,  24th ;  Utah,  24th  ;  VeriliODt,  26tb,  3Lst ;  Virginia,  1st,  2d, 
5th;  Wisconsin,  28th,  29th;  District  of  Colnmbia,  2d.  BlvMrda,  FloridA,  1st;  Illi- 
nois, 13th,  22d,  27th;  Indiana,  22d;  Iowa,  10th,  24th,  28th  ;  Maine,  29th,  30th;  Massa- 
ohnsetts,  1st,  4th,  11th,  24th:  Michigan,  30th;  Nebraska,  18th;  New  Hampshire,  3d, 
24th;  New  Jersey,  7th ;  New  York,  22d,  23d,  31st;  Ohio,  2d,  29th;  Utah,  24th;  Yer- 
mont,  3l8t ;  Wisconsin, 25th,  3l8t.  BladchtrdSy  Connecticut,  29th ;  District  of  Columbia, 
2d;  Illioois,  28th  ;  Indiana,  26th,  3 Ist ;  Iowa,  28th,  31st;  Kentucky,  19th;  Maryland, 
9th ;  Massachusetts,  12th ;  Michigan,  30tb,  31st ;  New  Hampshire,  8th ;  New  York,  26th; 
Ohio,  4th,  16th,  22d,  27th,  31st;  Pennsylvania,  7th;  Tennessee,  19th;  Wisconsin,  29th. 
Meadow-larks,  Illinois,  26th,  29th;  Indiana,  23d;  Iowa,  15th,  26th;  Kansas,  17th; 
Maryland,  5th ;  Missonri,  27th ;  Nebraska, 20th,  23d;  New  Hampshire,  28th;  Ohio,  22d; 
Utah,  24th;  Wisconsin,  21st.  MarHnB,  Indiana,  23d;  Iowa,  31st;  Kentucky,  29th; 
North  Carolina^  24th,  28th  ;  Ohio,  31st ;  Texas,  3d,  11th ;  Virginia,  31st.  mid-pigeon$t 
Iowa,  29th,  fljnng  north,  and  3l8t,  — .  Song-^^rrotoif  Iowa,  3d ;  Maine,  31st ;  Massa- 
chusetts, 5th ;  Wisconsin,  26th.  English  sparrows,  at  Fall  River,  Mass.,  and  Newport, 
B.  L,  disappeared  on  breaking  of  cold  weather.  Killdeer,  Delaware,  1st ;  Nebraska, 
20th ;  New  York,  25th ;  Ohio,  25th ;  Wisconsin,  29th.  Doves,  Florida,  1st;  Ohio,  12ih. 
Snipe,  Illinois,  30th;  New  York,  3d,  25th;  Ohio,  25th.  Woodpeelurs,  Massachusetts, 
S7th ;  Ohio,  25th.  Cranes,  Southern  Illinois,  flying  north  and  northeast  nearly  every 
day ;  Indiana.  23d ;  Kansas,  north,  6th  and  17rh;  Nebraska,  north,  17th,  28th.  PkAe 
w  Pewee  bird,  Indiana,  3d ;  Iowa,  29th ;  Nebraska,  27th ;  New  York,  25th ;  North  Car- 
olina, 28th  ;  Vermont,  31st.  iiwans,  Iowa,  flying  southwest,  5th.  Flarer,  lowr,  30th. 
Blue-Jays,  Iowa,  12th  and  20th.  YeHow^hirdB,  Massachusetts,  10th.  Mocking-birds,  Iowa, 
15th ;  Indian  Territory,  13th ;  Virginia,  25th.  SwaUows,  Indian  Territory,  15th.  Orost- 
hoppers,  30th,  Braces  County,  Tex.,  are  doing  fpeeai  damage  to  gardens  and  small  grains, 
and  seem  to  be  increasing  in  numbers ;  31sr,  m  Bastrop  County,  are  destroying  crops ; 
Corsicana,  Tex.  (at  close  of  month),  numerous  and  destructive,  still  too  jiuiaU  to  fly, 
are  expected  to  migrate  before  cotton  is  large  enough  to  be  damaged ;  Daytona,  Fla., 
hatching,  15th  ;  Tabor,  Ohio,  estimated  that  m  places  thirty-five  bushels  of  eg^  are  de- 
posited per  acre ;  the  warm  weather  of  February  developed  near  to  hatching  immense 
numbers  of  them,  which  it  is  believed  were  destroyed  by  the  subsequent  cold  weather ; 
Arkansas  City  and  Sedgwick,  Kans.,  have  begun  to  hatch :  Peach  Grove,  Kans.,  ground 
in  many  places  filled  wirh  eggs,  and  some  have  commenced  hatching  out.  Bees,  Massa- 
chusetts, 31st.  FUhes^Shad,  in  the  Yadkin  River,  North  Carolina,  12th  ;  Herring,  first 
caught  at  Fall  River,  Mass.,  2d ;  WappingeHs  Fails,  N.  Y.,  30th.  Hair  seal,  killed  near 
New  Hamburg,  N.  Y.,  on  the  21st. 

Botanical — In  bloom — Peach  trees,  in  Texas,  4th ;  Indian  Territory,  20th ;  Tennesseci 
17th  ;  Virginia,  25th,  28th,  and  3l8t ;  Plum  trees,  in  Tennessee,  22d ;  Cherry\trees,  in  Ten- 
nessee, 17th;  Virginia,  31st;  Apricot  trees,  in  Virginia,  26th ;  Orange  trees,  in  Florida, 
4th ;  Maples,  in  New  Jersey,  Ist ;  lAndens,  in  New  Jersey,  1st. 

Prairie  and  forest ftres^^jregon.  Mo.,  on  the  2d,  19th,  29th,  31st ;  Denison,  Tex.,  4th) 
(possibly  an  aurora,)  10th ;  Cn-swell,  Kans.,  5th,  6th,  13th,  15tb,  17th,  20th  ;  Fort  Hays, 
Kans.,  I3th ;  Genoa,  Nebr.,  15th ;  Dodge  City,  Kans.,  19th,  21st ;  Cleveland,  Tenn., 
24th;  Monticello,Jowa,27th. 

Meteors. — ^2d,  Guttenberg,  Nora  Springs,  and  Monticello,  Iowa;  3d,  Atco,  N.  J.; 
4th,  Rocky  Run,  Wis. ;  7rh,  Plattsmouth,  Nebr. ;  9th,  Monticello,  Iowa ;  13th,  Wat- 
erburg,  N.  Y.,  Denison,  Tex. ;  14th,  Point  Pleasant,  La. ;  18th,  Fall  River,  Mass. ; 
SOth,  Contoocookville,  N.  H. ;  2l8t,  Fallston,  Md. ;  22d,  Asheville,  N.  C,  Jacksonbnrg, 
Ohio,  Jackson,  Tenn. ;  26th,  Litchfield,  Mich. ;  27th,  Monticello,  Iowa,  Danville,  Ky., 
Wooster,  Ohio ;  28th,  Saint  Mark's,  Fla. 

Icebergs, — 2l8t,  two  icebergs  one  hundred  and  fifty  feet  high,  latitude  44°  north, 
longitude  ASP  30^  west ;  22d,  one  two  hundred  feet  high,  latitude  44<^  north,  longitude 
490  20'  west. 

^Nfliseto.— The  characteristics  of  the  sky  as  indicative  of  approaohin;?  f«ir  or  foal 
weather  have  been  observed  daily  at  snnset  at  all  Signal  Service  stations.  The  monthly 
summaries  from  89  stations  show  that  155  doubtful  cases  and  blanks  were  recorded,  and 
that  out  of  the  remaining  2,604  cases,  1,973,  or  75.7  per  cent,  have  been  followed  by 
the  expected  weather. 

Polar  bands,^lBt,  Gardiner,  Me.,  Freehold,  N.  J.,  Carthagena,  Ohio ;  2d,  Gn(l^<)n- 
bnrg,  Iowa ;  3d,  Gardiner,  Me.,  Wytheville,  Va. ;  7th,  Freehold,  N.  J.,  Wy theville, 
Va.;  8th,  Wytheville,  Va.,  Tybee  Island,  Ga. ;  9th,  Guttenberg,  Iowa;  11th,  Wythe- 
ville, Va.,  Duluth,  Minn.;  13th,  Gardiner,  Me..  Wytheville.  Va.:  15th  Dalnth,  Minn.; 
16th,  Aobhrn,  N.  H.;  23d,  Auburn,  N.  H.,  Tabor,  Iowa;  24th,  Milwaukee,  Wis.;  25th, 
Auburn,  N.  H.;  26th,  Tabor,  Iowa;  27tb,  Monticello,  Iowa;  28th,  Tybee  Island,  Ga., 
Tabor,  Iowa;  29th,  Carthagena,  Ohio ;  30th,  Gardiner,  Me. 

Zodiacal  K^A/.—Savannah,  3d,  4th,  6tb,  7th,  9th,  10th,  11th,  14th,  15tb,  30th  ;  Tybee 
Island,  6tb,  7th ;  Macoo,  Ga.,  14th;  Cornish,  Me.,  6th,  13th,  SOth;  Oron*,  Me.,  31st ; 
Cambridge,  Mass.,  6th,  9th,  10th,  11th,  15th,  30th ;  Somerset,  Mass.,  3d,  4th,  5th,  6bh  ; 
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Oregon,  Mo.,  3d,  9tfa,  10th,  15th,  16th,  17th ;  Coot^oookville,  N.  H.,  Ut,  4th, 6th,  9th, 
10th,  15th ;  Freehold,  N.  J.,  l«t;  Atco,  N.  J.,  Ist,  3d,  4th,  5th,  10th,  15th,  20th,  30th  ; 
LiDden,  N.  J.,  15ih ;  North  Aryglt^  N.  Y.,  15th  ;  Bellefontaine,  Ohio,  10th ;  Carthagena, 
Ohio,  4th,  5th,  9tb,  lOch  ;  Wvtbeville,  Va.,  3d,  4th,  5th,  10th,  15thy  16tb;  Carbondale, 
111.,  16th  ;  Monticello,  Iowa,  4th,  6th,  9th,  12th,  Utb,  16th,  a6th. 
Earthquake, — A  f^evere  shook  was  felt  at  Kiogston,  Jamaioa,  on  the  19th,  12.55  a.  m. 
Pablished  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MTER, 
Brig.  Gea.  {Brevet  Aesigned,)  CkUf  Signia  Officer,  U.  S.  A. 


MONTHLY  WEATHER  REVIEW,  APRIL,  1877. 

IKTRODUCTION. 

The  present  review  for  the  month  of  April  depends  npon  all  data  received  np  to  the 
15th  of  May  ftoiu  the  Canadian  Meteorological  Service,  the  United  States  Signal-Ser- 
vice, and  volantary  observers,  the  Army  post-sargeons  and  United  States  Navy.  The 
most  noticeable  featares  recorded  daring  the  month  are:  the  very  severe  storms  off  the 
Carolina  coast  from  the  5th  to  the  14th ;  the  general  high  temperatare  thronghont  the 
country;  the  excess  of  rain-fall  in  the  South  Atlantic  States  and  Tenneasee ;  the  de- 
structive hail-storms  and  tornadoes ;  the  aurora  of  the  14th,  visible  from  Dakota  to 
Maine ;  the  partial  destruction  of  the  grasshoppers  west  of  the  Mississippi  by  cold 
weather  and  snow,  showing  that  the  eastward  migrations  of  these  insects  is  probably 
limited  by  the  vicissitudes  of  the  climate  of  the  Mississippi  Valley,  whereby  they  are 

Erinoipally  confined  to  the  high,  warm,  and  dry  plains  that  are  not  f reqaently  visited 
y  late  cold  weather  and  snows. 


BAROMBTBIC  PRBS8URB. 

• 

In  genera!. — ^The  general  distribution  of  atmospheric  pressure  is  shown  by  the  isobars 
npon  Chart  No.  II,  for  which  we  see  mean  pressures  of  30.00  or  more  reported  from 
Southern  Florida,  and  from  all  Canadian  stations.  The  area  of  lowest  mean,  29.85  or 
less,  extends  from  Northern  Texas  to  Nebraska.  On  the  Pacific  coast,  30.13  is  reported 
from  Portland,  Oreg.,  and  30.01  from  San  Diego  and  San  Francisco.  Mean  pressores 
east  of  the  Rocky  Mountains  are  from  0.05  to  0.20  less  than  during  the  cold  months  of 
April,  1874  and  1875,  except  in  New  Brunswick  and  Nova  Scotia.  In  April,  1876,  much 
higher  pressures  prevailed  in  the  Southern  States,  and  no  marked  area  of  high  pressure 
appeared  to  exist  north  of  the  Saint  Lawrence  and  the  Lakes. 

Barometric  range, — ^The  general  range  of  the  barometer  over  the  whole  country  eaal 
of  the  Rocky  Mountains  was  about  1.50  inches,  as  may  be  seen  from  the  following  table, 
which  gives  the  maximum  and  minimum  pressures  that  occur  on  the  tri-datly  maps 
(7.35  a.  m.,  4.35  p.  m.,  and  11  p.  m.,  Washington  time),  near  the  centers  of  the  respect- 
ive areas  of  high  and  low  barometer : 


Ares. 


No,  I.... 
No;  II... 
No.  III.. 
No.  IV... 
No.  V... 
No.  VI.. 

No.vn 
No.  vin 

No.  IX.. 


Lowsreas. 


Dste. 


April  1 
April  5 
April  6 
April  5 
April  8 
April  13 
April  18 
April29i 
April  u8 


Hinimam 
bMTometer. 


99.  S8 
99.59 
99.96 
99.70 
99.18 
99.30 
99.11 
99.70 
99.40 


High 


Date. 


April  1 
April  9 
April  8 
April  9 
April  17 
April  fti 
April  94 
April  30 


Haximvm 
baromecer. 


30.  «0 
3a  57 
30.90 
30.30 
30.94 
30.45 
30.37 
3a  93 


The  greatest  local  barometric  ranges  h^ve  benn  as  follows :  1.37  inches  at  Leaven* 
worth;  1.30  at  Eastport;  1.27  at  Dnluth;  h2lf>  at  Keokuk;  1.22  at  Omaha;  1.21  at 
Yankton.  The  least  local  ranters  have  been :  0.:)9  at  Pike's  Peak ;  0:72  at  Cheyenne 
and  Indianola,  and  0.75  at  Galveston. 

Areas  of  high  pressure, — Toe  areas  of  high  prt^sure  have  presented  no  remarkable  fea* 
ture  during  the  past  month  ;  they  have  extfuded  Homewhat  to  the  north  of  their  aver^ 
age  position  for  this  season ;  the  average  of  the  eight  maximum  pressures  in  the  pre^ 


29 


No. 


»J'l'  -t4.Tr  4TTI1."  »  VT  A  U            T 

\«?";3i-: 

----.      -&^,] 

l-^'J^ 

s 

\ 

J- 

\ 

-  "^!i^p' 

Vi  \ 

\         _A--^'' 

1              HBrt.lta— Vj       O     \ 

.>— .,'f.™.....^.«F.»i.-. 

BEPOBT  OF  THE  CHIEF  SIGNAL-OFFICEB.  463 

cediog  ^able  is  30.38,  while  the  corresponding  average  for  twelve  areas  daring  March 
was  2^.40,  showing  bat  a  slight  change  towara  the  conditions  that  prevail  during  the 
samnier. 

No.  I.  Is  the  same  as  No.  XII  of  BCaroh,  and  was  central  over  the  Gnlf  of  Saint  Law- 
rence on  the  momin|^  of  the  1st.    It  disappeared  in  advance  of  low  barometer  No.  I. 

No.  II.  Followed  in  the  rear  of  low  No.  I,  and  was,  on  the  2d,  at  7.35  a.  m.,  central 
in  Minnesota;  on  the  3d,  7.35  a.  m.,  over  Lake  Huron;  on  the  4th,  7.35  a.  m.,  over 
the  month  of  the  Saint  Lawrence. 

No.  lU.  Followed  in  the  rear  of  low  No.  V,  and  was,  on  the  6th,  at  7.35  a.  m.,  north 
of  Minnesota,  whence  it  moved  southeastward,  and  was,  on  the  7th,  at  7.35  a.  m.,  cen* 
tral  over  LakeHnron,  and  daring  the  next  24  hoars  remained  nearly  stationary. 

Ho.  IV.  Followed  in  the  rear  of  low  No.  V,  and  was,  on  the  9th,  at  7.35  a.  m.,  central 
in  Manitoba.  Dnrincr  the  next  24  hours,  while  extending  south  ward,  the  eastward  exten- 
sion was  also  quite  aecided,  and  on  the  10th,  7.35  a.  m.,  Nos.  IV  and  III  had  united  north 
of  the  Lake  region,  where  cold,  brisk  northeast  winds  prevailed,  while  low  area  No.  Y 
continued  near  the  South  Atlantic  coast.  During  the  neipt  24  hours,  while  the  pres- 
sure steadily  increased  in  the  Gnlf  States,  Ohio  YaUey,  and  northwest,  the  pressure  also 
rose  over  the  Lake  region,  with  northeast  winds,  showing  that  here  was  the  southern 
edge  of  a  very  extensive  area  of  high  pressure,  which  continued  north  of  the  Lake 
region  until  the  13lb,  7.35  a.  m.,  while  tne  severe  storm  No.  YI  moved  eastward  over 
the  Gulf  States.  During  the  13th  and  14th  the  pressure  diminished  over  the  Canadian 
stations,  and  the  high  pressure  remained  without  definite  limits. 

No.  Y.  The  passage  eastward  of  low  barometer  No.  YI  was  followed  by  southerly 
winds  and  rising  barometer  throughout  the  Gulf  States,  and  the  pressure  remained 
high  over  Florida  until  the  18th,  7.35  a.  m.,  after  which  it  diminished,  with  southeast 
wiuds,  while  low  No.  Yll  moved  eastward  over  the  Ohio  Yalley. 

No.  YI.  Followed  in  the  rear  of  lew  No.  YII  but  preceded  No.  YIII,  and  was  formed 
by  the  flow  southward  of  the  intervening  region  of  cool,  dry  air.  It  was,  on  the  Slst, 
at  7.35  a.  m.,  central  over  Lake  Michigan,  but  extended  as  a  barometric  ridge  south- 
ward to  the  Gnlf.  It  moved  slowly  southeastward ;  on  the  23d,  at  7.35  a.  m.,  it  ex- 
tended as  a  ridge  from  Georgia  to  the  Saint  Lawrence  Yalley ;  during  the  rest  of  this 
day  the  pressure  rapidly  fell  at  the  northern  extremity,  and  what  remained  was,  on  the 
24tb,  at  7.35  a.  m.,  central  in  the  East  Gnlf  States. 

No.  VIL  Followed  in  the  rear  of  low  No.  YIII,  and,  on  the  24th,  at  7.35  a.  m.,  appar- 
ently extended  as  a  ridge  from  Missouri  northeastward  to  Manitobia ;  on  the  25th,  at 
7.:^  a.  m.,  it  extended  over  the  Northwest  and  Lake  region,  and  was  central  over  Lake 
Michigan  ;  on  the  26th,  7.35  a.  m.,  its  southeastern  extremity  had  covered  the  Middle 
States  while  the  main  body  remained  north  of  the  Lake  region,  and  was  re-enforced  by 
an  additional  rise  until  low  No.  IX  had  reached  the  Missouri  Yalley.  Oo  the  27th,  7.35 
a.  m.,  the  area  of  high  pressure  evidently  extended  from  the  Lake  region  indefinitely  to 
the  northward.  During  the  next  24  hours  the  pressure  very  generally  fell  over  the  Lakes 
and  northward,  but  remained  rather  high  over  the  Saint  Lawrence  Yalley  and  Man- 
itoba. 

No.  VIII.  Followed  in  the  rear  of  low  No.  IX,  and  appears  to  have  been  mainly  doe 
to  the  southeastward  flow  of  dry,  cool  air  over  the  eastern  slope  of  the  Rocky  Mount- 
ains. It  remained  during  the  uSth  and  30th  central  over  the  Southwest  and  Western 
Gulf  States  extending  slowly  eastward. 

Areas  of  law  nre99yre. — No.  I.  The  early  hbtory  of  this  depie^sion  is  given  in  the  Weath- 
er Review  for  March  as  area  No.  XII.  It  was  central  on  the  1st  of  April,  at  7.35  a.  m.,  in 
Western  Minnesota,  whence  it  moved  nearly  due  eastward  over  the  Lake  region  and 
Canada,  and  on  reaohing  New  England  its  nearly  circular  center  had  changed  to  a 
rather  long  trough  trenoing  nearly  north  and  south.  The  central  pressure  on  the  Ist, 
7.35  a.  m.,  was  29.28,  but  on  the  2d,  7.35  a.  m.,  29.92.  The  storm  appears  to  have  been 
broken  ap  over  New  England,  and  was  immediately  followed  by  high  barometer  No* 
II.  A  tornado  passed  over  Barry  County,  Missouri,  about  5  p.  m.  of  March  3l8t ;  it 
moved  from  the  southwest  to  the  northeast,  and  its  central  portion  was  seen  to  be  fun- 
nel-shaped, twisting  spirally  upward,  and  moving  forward  with  great  velocity.  The 
central  path  of  destructive  winds  was  abcmt  500  feet  wide. 

No.  II.  This  depression  was  central  on  the  2d,  11  p.  m.,  northwest  of  Dakota,  having 
been  preceded  by  a  depression  in  Oregon ;  it  moved  e/<stward  over  the  Lake  region, 
bein^  central  on  the  4th,  7.35  a.  m.,  in  Northwestern  Wisconsin  on  the  5th,  7.35  a.  m., 
over  Lake  Huron.  During  the  rest  of  this  day  this  depression  extended  in  all  direc- 
tions, and  became  merged  into  No.  Ill,  which  was  at  that  time  moving  northeastward 
along  tbe  Atlantic  coast. 

No.  III.  An  ex.tensive  area  of  cool  northeasterly  winds  prevailed  on  the  3d  throngh- 
ont  the  Gulf  States,  Ohio  Yalley,  and  Lower  Lakes,  followed  during  the  afternoon  and 
evening  by  increasing  clondiness  and  light  raius.  Some  information  in  regard  to  the 
condition  of  the  atmosphere  is  furnished  by  the  observations  made  on  the  occasion  of  a 
balloon  ascension  at  Nashville,  the  details  of  which  are  given  in  the  accompanying 
di agraiBy  from  which,  and  other  records,  it  appears  that  a  gentle,  moist  current,  at 


464 


BEPOST  OP   THE   CHIEF  SIGNAL-OFFICES. 


abont  the  rate  of  fonr  miles  per  hoar  from  the  northeast,  prevailed  at  the  earth's  snr* 
faee  over  all  the  neighboriDg^  region.  This  carrent  at  Nashville  prevailed  np  to  alti- 
tudes varying  between  2,500  and  3,100  feet  above  sea-level,  or  2,000  and  2,600  above 
the  Signal-Service  station.  At  these  altitudes  the  balloon  passed  into  a  diametrically 
opposite  cold  and  dry  cnrrent,  moving  at  the  rate  of  20  miles  per  honr  from  the  eoatb- 
west.  The  balloon  ascended  ooly  alMut  5,200  feet  (barometer  25.50),  and  the  sonth- 
west  cnrrent  still  existed  at  that  height.  Cirro-stratus  clouds  covered  the  heaveoj 
during  the  whole  ascension,  and  were  always  above  the  balloon ;  this  cloud  stratum 
seems  to  have  steadily  increased  from  a  haze  in  the  morning  to  dense  stratus  at  night, 
followed  by  rain  at  11  p.  m.  The  directioo  of  its  movement  was  from  the  soathwesif 
as  observed  at  all  the  stations  in  Tennessee  and  Kentncky.  The  condition  of  the  atmoe* 
)ihere  at  <^ifferent  levels  is  best  seen  by  grouping  the  observations  aooordiug  to  the 
altitudes  at  which  they  are  taken.    We  thus  obtain  the  following  numbers : 


Stations. 


L  In  balloon » 

IL  In  balloon 

m.  In  balloon \ 

XT'     5  Sienal'Servlce   sta-  ? 
^'    )     Son,  KaahviUe.      J'" 

VI.  *Bednced  to  aea-leyel 


i 


^1 


\ 


10 

6 

1 

10 

80 

1 
1 
1 
1 


a 


4.87 
3.35 
5.81 
3.39 

4.03 

8.00 
3.56 
9.00 
3.50 


85.138 
87.178 
88L450 
88.638 

89.338 

89.499 
89.468 
89.416 
89.990 


Thennovnotor. 


Dry. 


46.55 
5)2.08 
51.50 
55.00 

56.10 

55 
57 
53 


Wet 


o 

33.80 
48.67 
48.5 
46.00 

47.30 

45 
46 
48 


'3 
II 


4,8S0 
8,700 
1,440 
1.880 

680 


504.8 
0 


r 


0.0450 
0.1609 
0.159 
0  1805 

0.197 

0.168 
0.166 
a  869 


P 


o 

—  as 

+8&6 
8&9 
38.8 

36.0 

30 
30 
42 


B 

0 

%i 
I 

9 


18 
41 

44 

4T 

9 
3S 

67 


The  group  II  represents  the  temperatore,  pressure,  &c.,  prevailing  near  the  upper 
limit  of  the  lower  or  warm,  moist,  gentle  northeast  current.  Group  I  shows  the  god- 
ditions  in  the  cold,  dry,  and  more  rapid  southwest  current  next  above;  the  thickness 
of  this  S.  W.  stratum  we  have  no  mcuins  of  determining  further  than  that  the  cirro- 
stratus  clouds  and  haze,  that  at  5,200  feet  were  still  above  the  balloon,  were  moving 
with  it  from  the  southwest,  and,  therefore,  probably  formed  a  part  of  it. 

The  general  depression  thus  formed  over  so  large  an  area  was  on  the  4tb,  7.35 
a.  m.,  central  over  Northern  Florida,  whence  the  area  of  lowest  pressure  moved  east- 
ward to  the  Atlantic  coast,  after  which  it  turned  northeast,  being  central  on  the  5tb, 
7.35  a.  m.,  off  Cape  Hatteras.  During  the  rest  of  this  day  the  barometer  fell  rapidly 
over  New  England  and  the  storm-center  apparently  turned  northward  la  its  course, 
being,  at  11  p.  m.  of  the  5th,  central  near  the  coast  of  Maine,  where  it  remained  nearly 
stationary  during  the  night.  Its  center  par^sed  during  the  6th  very  slowly  over  Maine 
and  New  Brunswick,  and  during  the  7th  equally  slowly  over  Nova  Scotia,  east  of  which 
province  it  was  central  on  the  7th,  at  11  p.  m. 

Nos.  IV  and  V.  The  pressure  fell  rapidly  at  Manitoba  between  4.35  and  11  p.  m.  of 
the  4th,  and  slightly  in  Oregon,  where  the  barometer  was  quite  high.  The  depreasion 
in  Manitoba  was  rapidly  followed  by  northwest  winds  and  rising  barometer,  which 
latter  extended  rapidly  southward  into  Kausas,  where  a  new  depression  (No.  V)  was 
formed,  during  the  5th,  between  the  areas  of  cold  northerly  and  warm  southerly  winds. 
On  the  5th,  4.35  p.  m.,  No.  IV  was  central  north  of  the  Lake  region,  while  No.  Y  was 
in  Kansas.  The  former  depression  was  now  lost  sight  of,  while  the  latter  rapidly  in- 
creased, after  first  moving  southward  into  Texas,  where  it  developed  during  the  6tb  and 
7th.  During  the  interval  the  extensive  area  of  high  pressure  No.  Ill  movod  sontheoBt- 
ward  over  the  Lake  region  and  Middle  States,  followed  by  a  decided  depression,  which 
rapidly  stretched  southward  from  Manitoba  to  Texas  during  the  7th,  and  seems  ro  have 
led  the  way  in  the  northward  movement  of  area  No.  V,  whicn  was,  on  the  7th,  4.35  p.  m., 
apparently  central  in  Indian  Territory,  with  a  tendency  to  the  formation  of  a  new  cen- 
ter abont  300  miles  to  the  eastward.  A.t  11  p.  ni.  of  the  7th  the  lowest  pressure  was 
central  in  Mississippi,  and  undoubtedly  represents  the  easteindiviHion  just  referred  to, 
whose  development  was  attended  by  the  tornado  descri^^  further  on.  Its  path  is 
thence  northward  into  Tennessee  and  eastward  to  the  Carolina  coast,  where  a  slight 
depression  existed  on  the  9th,  7.35  a.  m.,  where  the  barometer  remained  low  during  tbo 
rest  of  the  day,  while  brisk  and  high  northeast  winds  prevailed  along  the  Middle  and 
East  Atlantic  coasts,  and  itseemslikely  that  a  well-defined,  s^^vere  storm  was  developed 
at  some  distance  off  the  coast,  and  moved  northeastward,  passing  to  the  east «  f  Nova 
Bcotia  at  about  11  p.  m.  of  11th.    At  4  p.  m.  of  the  7th,  while  the  center  of  lowest  pree- 
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Bare  was  in  Indian  Territory,  a  severe  tornado  passed  over  De  Soto  Coanty,  Lonisiana. 
Later  In  the  night  another  tornado  passed  northward  over  Pensacola,  Fla.,  into  AU- 
bama,  developino;  rapidly  into  a  new  area  of  low  pressure.  The  destruction  of  prop- 
erty and  life  at  Pensacola  was  severely  felt;  this  storm  began,  with  a  strong  south- 
east wind,  at  2  p.  m.;  at  9  a.  m.  a  very  heavy  rain  began,  partially  ceasing  at  mid- 
night; between  3  and  4  a.  m.  of  the  8th  the  wind  veered  suddenly  to  a  violent  sourh- 
wtst  gale,  lasting  only  live  mioutes,  but  doing  much  damage.  While  the  area  of  lowest 
pressure  coutinntd,  during  the  8th,  west  of  the  Blue  Ridge  Mountains,  the  southward 
flow  of  air  along  the  Atlantic  coast  produced  violent  gales  on  the  North  Carolina  coast. 
At  Cape  Henry  a  wind  of  65  miles  per  hour  prevailed  for  38  hours,  and  thence  to  Cape 
Uatteras  the  storm  is  described  as  one  of  rare  severity  during  the  bth  and  9th.  The 
Bohooner  Clara  £.  Bergen,  from  Charleston  for  New  York,  encountered  the  gale  of  the 
bth  and  hurricane  of  the9t]i  and  10th  off  Cape  Hatteras,  experiencing  the  highest  winds 
at  8  a.  m.  of  the  10th.    The  winds  were  from  east-northeast  to  southeast. 

No.  VI. — The  barometer  began  to  fall  in  California  on  the  9th,  and  was  lowest  on  the 
lUtD,  at  4.35  p.  m.  The  sulM«quent  depression  at  the  Rocky  Mountain  stations  con- 
tiuued  into  the  11th,  the  pressure  being  lowest  at  Santa  F^  at  7.35  a.  ni.  An  area  of 
low  pressure  was  developed  in  Texas  between  the  11th,  4.35  p.  m.,  and  12th,  7.35  a.  m., 
and  was,  at  the  latter  date,  central  in  Western  Lonisiana,  but  extended  as  a  trough 
southeastward  to  Panama,  where  the  pressure  was  29.81,  while  it  was  about  29.70  at 
Aspiuwall  and  29.50  at  Vera  Cruz.  By  this  time  high  northerly  winds  had  swept  down 
over  Texas,  and  southeast  winds,  with  rain,  .prevailed  in  the  Eastern  Gulf  States.  The 
area  of  lowest  pressure  moved  thence  southeastward  into  the  Gulf  of  Mexico  and  then 
turning  northeastward  passed  over  Georgia  to  the  coast  of  South  Carolina.  It  was,  on 
the  I3th,  at  II  p.  m.,  central  some  distance  east  of  the  coast,  whence  it  moved  to  the 
east-northeast  beyond  our  stations.  The  United  States  steamer  Powhatan  was,  at  7.35, 
14th,  near  its  center,  with  barometer  29.25,  and  a  north-northeast  hurricane,  being  in 
latitude  34°  20',  longitude  76°  25'.  In  its  passage  over  the  South  Atlantic  States  this 
Biorm  developed  iiito  one  of  hurricane  violence,  and  is  described  as  snch  by  vessels  en- 
couutenug  it  on  the  ocean.  At  Charleston,  on  April  13th,  the  wind  increased  from  2  a. 
m.  to  5  a.  m.,  when  it  had  attained  36  milr  s  per  hour,  and  to  a  maximum,  at  8  a.  m.,  of 
55  miles  from  northeast.  This  wind-velocity  and  the  rain-fall  of  6  inches  between 
3.30  and  8.20  a.  m.  has  not  been  equaled  before  since  the  establishment  of  the  Charles- 
ton station.  The  steamship  Gulf  Stream  left  Charleston  April  12,  5.40  a.  ni.,  for  New 
York.  On  Friday,  April  13,  4.30  a.  m.,  when  off  Cape  Lookout  Shoals,  the  wind  having 
become  daugerous,  tue  vessel  steamed  eastward;  by  5  p.  m.  the  wind  had  increased  to 
a  full  hurricane-velocity  from  the  northeast,  and  the  vessel,  being  about  100  miles  off 
the  coast,  scudded  before  the  wind,  receiving  also  considerable  damage.  The  barometer 
contmned  at  29.30  and  Ikbs  frofn  5  p.  m.  of  13th  to  2  a.  m.  of  the  14th,  when  the  barome- 
ter had  passed  its  lowest  reading;  the  wind  seems  to  have  been  due  northeast.  The 
steamers  G.  W.  Clyde,  from  New  York  to  Charleston,  and  General  Barnes,  from  Savan- 
nah for  New  York,  encountered  the  same  storm  in  about  the  same  location. 

No.  VII. — ^The  barometer  fell  rapidly  during  the  13th  and  14th  in  Oregon,  and  a  con- 
siderable depression  was  on  the  14th,  4.35 p.  m.,  apparently  central  in  Manitoba,  whence 
it  extended  southward  without  any  definite  existence  as  a  storm -center  until  the  16tb. 
4.35  p.  m.,  by  which  time  the  pressure  had  begun  to  rise  rapidly  in  Manitoba  ana 
Oregon,  and  the  area  of  lowest  barometer  was  probably  .central  in  Southern  Dakota. 
Alter  moving  southward  into  Nebraska  and  thence  eastward  to  Iowa,  the  depression 
then  began  to  extend  north  and  south  into  an  oval,  which  on  the  18th  was  again  con- 
tracted into  a  well-defined  storm  center,  which  was,  at  11  p.  m.  of  18th,  central,  with  a 
very  low  pressure,  in  Western  Missouri ;  tornadoes  passed  from  Missouri  eastward  into 
Tennessee  this  night,  and  are  reported  from  Union  City.  La  Vergne,  and  Viola,  Tenn., 
and  Holly  Springs,  Miss.  At  this  time  the  area  of  soutuwest  winds  and  clond  or  rain 
extended  over  the  Eastern  Gulf  and  South  Atlantic  States ;  southeast  winds  and  rain 
in  the  Ohio  Valley  and  portions  of  the  Missouri  Valley ;  northeast  winds  with  rain  over« 
the  Middle  and  Eastern  States,  Lake  region,  and  Upper  Mississippi  Valley.  These 
weather  conditions  continued  during  the  night  and  greater  part  of  the  19th,  while  the 
lowest  pressure  moved  slowly  eastward  into  the  Ohio  Valley,  where  it  was  central  on 
the  19th  at  11  p.  m.  The  lowest  isobars  then  began  to  stretch  as  a  barometric  trongli 
along  the  line  of  the  Alleghanies.  On  the  20th,  at  4.35  p.  m.,  the  lowest  pressure  was 
central  in  Massachusetts,  whence  it  moved  northeastward  along  the  coast  of  Maine,  and 
disappeared  over  the  Gulf  of  Saint  Lawrence  on  the  morning  of  the  21st.  At  Saint  John, 
New  Brunswick,  on  the  20th,  a  severe  east  gale  prevailed  in  the  early  morning,  proving 
▼ery  destructive  to  the  shipping  in  the  harbor. 

No.  VIII.— This  depression  follows  immediately  in  the  rear  of  high  barometer  No.  VI, 
and  is  firet  well  located  on  the  21st,  4.35  p.  m.,  as  a  very  long  oval,  trending  north  and 
Bouth  through  Dakota  and  Manitoba.  The  northwest  winds  in  its  rear  closed  in  upon 
it  by  4.35  p.  m.  of  the  22d,  at  which  date  an  oval,  central  in  Northeastern  Nebraska 
represents  what  there  was  left  of  the  original  depression.  This  oval  seems  to  have  at 
once  begun  a  rapid  movement  northeastward,  and  disappeared  on  the  23d,  4.35  p.  m. 
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north  of  Lake  Snperior;  meanwhile  the  cold  northerly  winds  in  their  progrefls  jKrath- 
ward  i;ave  lise  to  a  second  depression  in  Western  Texas,  which  became  merged  into 
No.  IX. 

No.  IX. — ^This  depression  appears  to  have  originated  in  the  precipitation  that  took 
place  at  the  sonth western  stations  od  the  :Mth.  Daring  this  day  the  pressnre  fell  on 
the  Pacific  coast  and  at  all  the  Rocky  Mountains  stations,  and  an  area  of  high  pressnre 
consequently  moved  sonthward  over  the  Lake  region  and  the  Northwest,  while  soath- 
easterly  winds  prevailed  in  the  Gulf  States.  The  area  of  precipitation  extended  during 
the  25th,  northward  into  WyomingTerritory  and  Nebraska,  and  on  the  26th  into  Dakota, 
while  the  pressnre  continually  fell  in  the  Southwest,  but  rose  north  of  Illinois  and  Iowa. 
On  the  26th,  4.35  p.  m.,  the  lowest  pressure  was  central  in  the  southwestern  part  of 
Indian  Territory,  and  severe  hail-storms,  with  winds  of  torn  ado- violence,  occurred  in 
Red  River  and  Travis  Connties,  Texas,  during  the  evening.  The  storm-center  moved 
thence  eastward  and  northward,  and  was  on  the  27th,  at  4.35  p.  m.,  central  from  the 
sonthwestem  corner  of  Nebraska  to  Saint  Louis  along  the  Mtssonri  Valley.  The  axis 
of  the  oval,  which  at  this  time  trended  east  and  west,  so  coutinned  during  the  28tb, 
while  the  area  of  lowest  pressnre  moved  eastward  into  Ohio  and  thence  northeast  over 
the  Lower  Lake  region.  During  the  29th  two  areas  were  formed,  which  were  central  at 
4.:i5  p.  m.,  respectively,  in  Northern  Michigan  and  Pennsylvania ;  the  latter  moved  sonth 
eastward  to  the  Atlautic  coast,  and  pressnre  remained  very  generally  low  over  the 
Middle  and  Eastern  States  and  Lower  Lakes,  with  cloudy  and  rainy  weather,  but  with- 
out any  well-defined  lowest  pressure  dnring  the  29th  and  30tb. 

Vessels  experieming  storms  at  sea. — Besides  the  almost  continuous  gales  that  prevailed 
off'  the  coast  of  the  Carolinas  and  Virginia  from  the  5th  to  the  14tb,  the  following 
notes  relating  to  more  distant  storms  have  been  received :  On  the  6th,  latitude  29^  40' 
north,  longitude  68^  00'  west,  heavy  southeast  to  northeast  gale;  9tb,  27^  21'.  75P  03', 
heavy  east-northeast  to  north-northeast  gale;  9th  to-l3th,  latitude  27^  to  37°,  longi- 
tnde  7'3P  to  76°,  heavy  gale;  10th,  latitnde  35°  to  34°,  longitude  71°,  southeast  gale 
backing  to  northeast;  lltb,  latitnde  34°,  longitude  42°,  strong  west  gale;  12th,  off 
coast  of  Cuba,  severe  southeast  gale ;  13th,  latitnde  42°  13',  long  62°  04'  strong  north- 
west to  north  gale ;  13th  to  15th,  latitnde  24°  north,  longitude  73°  west,  heavy  west- 
northwest  to  west-northwest  ga'e;  18tb,  latitnde  36°,  longitude  67°,  neavy  south- 
west gale. 

TEMPERATURE  OF  THE  AIR. 

The  general  distribution  of  temperature  is  shown  by  the  isotherms  on  Chart  No.  IT. 
The  Comparison  with  the  mean  temperatures  observed  at  Signal -Service  stations  since 
1870  is  given  in  the  small  table  upon  the  same  chart,  and  shows  temperatures  al>ove 
the  average,  excepting  in  the  South  Atlantic  and  Gulf  Sates.  The  iso'herm  ofTO-'' 
passes  from  Indianola,  Tex.,  to  the  northern  portion  of  the  peninsula  of  Florida ;  its 
course  is  the  same  as  in  April,  1876,  but  is  3°  north  of  its  position  in  April,  1875,  and 
2°  to  3°  north  of  its  position  in  April,  1874 ;  the  isotherm  of  40°  passes  through  Bis- 
marck, Dulnth,  Lake  Huron,  Quebec,  Halifax,  and  its  course  is  the  same  as  in  April, 
1876.  but  is  5°  north  of  its  position  in  April,  1875,  and  5°  to  7°  north  of  its  position  in 
April,  1874.  The  following  monthly  means  have  been  received  since  the  chart  was 
printed:  Pembina,  33°.l;  Virginia  City,  36°.5;  Fort  Sully,  44°.7,  and  Cape  Hat- 
teras,  .'»5°.2. 

Maximum  and  minimum  iemperatures,—The  maxima  above  80°  were :  91°  at  Indianola, 
on  the  7th.  88°  Boerne,  4th.  87°  San  Antonio,  4th  and  7th.  86°  Tybee  Island,  25th. 
85°  Augusta,  24th  and  25th;  Charleston,  24th;  Jacksonville  and  Savannah,  20th; 
Wilmington,  24th.  84°  Corsicana.  21st ;  Lynchburg,  24th.  83°  Fort  Gibson.  5th ;  Knox- 
ville,  24th;  Mobile,  28th;  Norfolk  and  Sbreveport,  6th.  82°  Galveston,  20th;  Louis- 
ville, 23d ;  Montgomery,  25tb  ;  Saint  Mark's  22d ;  Washington,  24th.  81°  Denison,  7th  ; 
Marquette  and  New  York,  24th;  Saint  Louis,  23d  ;  Vicksburg,  22d.  The  maxima  be- 
llow 70°  were:  68°  at  Bamegat,  25th;  Wood's  HoU,  24th.  66°  Bismarck,  30th.  67° 
Breckenridge,  21st ;  Cheyenne,  20th;  Santa  F6,  15th.  64°  Buffalo,  23d.  63^'  Dulnth, 
25th  ;  Eastport,  2.3d  and  27th  ;  Thatcher's  Island,  26th.  61°  Alpena,  20th  and  22d ;  £s- 
canaba,  23d.  49°  Mount  Washington,  24tb.  26^  Pike's  Peak,  26th.  The  minima  above 
40°  were  :  42°  at  Augusta,  12th  and  15th ;  Corsicana,  2d :  Savannah,  14th.  43°  Charles- 
ton, 10th ;  Tybee  Island,  14th.  45°  Jacksonville  and  Saint  Mark's,  15th.  46°  Mont- 
gomery, 5th.  47°  San  Antonio, .  48°  Shreveport,  2d.  49°  Mobile,  14th  :  Vicks- 
burg, 3d.  54°  Galveston,  24th.  55°  Indianola,  30th  ;  New  Orleans,  13th  and  15th.  The 
minima  below  10°  were :  9°  at  Cheyenne,  29th ;  Saint  Paul,  2d.  5^  Dnluth,  2d ;  Mount 
Washington,  7th  and  12th.  3°  Breckenridge,  1st.  2°  Bismarck,  2d.  —  8°  Pike's  Peak, 
29th. 

Ranges  of  temperature, — The  largest  diurnal  ranges  are  as  follows:  40°  at  Denver, 
30tb.  41C  Boerne,  20th.  42°  Leavenworth,  5th.  38°  Cheyenne,  29lh;  Dodge  City,  6th  ; 
Morgantown,  16th;  Yankton,  22d.  39°  Fort  Gibson,  5th;  Lynchburg,  24th;  Mar- 
quette, — .  The  largest  monthly  ranges  are  :  ^^0°  at  Denver ;  61°  La  Crosse :  64°  Bis- 
marck, Breckenridge,  and  Saint  Panl ;  69°  Marquette.    The  sfhallest  monthly  ranges 
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ire :  33<^  at  Thatcher's  Island ;  34^  Mobile  and  Pike's  Peak ;  35^  Eastport  and  8hreve< 
>ort;  36^  Barne$rat.  Cape  Lookoiif,  Indianaola,  Montgomery,  and  Wood's  Holl ;  25^ 
^ew  Orleans ;  28^  Galveston  ;  32^  VicksborjiC- 

Frost. — On  the  2d,  in  Illinois,  Tennessee  ;  3d,  Illinois,  Maryland,  Virginia ;  7th  Mary- 
land; 10th  Arkansas,  North  Carolina,  Texas,  Utah;  11  tb,  Maryland,  North  Carolina^ 
V^ir^inia;  13th  Virginia;  14rh,  Arkansas,  Virginia;  15th,  Maryland,  North  Carolina, 
i^oath  Carolina,  Virginia ;  16th,  North  Carolina;  25th  Iowa;  26th,  New  York;  29th, 
[Uinois,  Indian  Territory  ;  30th,  Kansas,  Arkansas,  Illinois,  Indiana,  Nebraska,  Tennes- 
see, Indian  Territory,  Missonri. 

Ice. — ^The  occurrence  of  cold,  dry  nights,  marked  by  the  formation  of  ice  rather  than 
frost,  is  not«d  on  the  following  dates:  4tb,  Utah;  9tb,  Utah;  lUh,  Virginia;  12th, 
N^  Tth  Carolina;  18th,  19th,  20th,  2l8t,  22d,  23d,  Urah ;  24th,  Iowa,  Utah;  27th  and 
28tb,  Utah;  29th,  Kansas,  Nebraska;  30th,  Illinois,  Kansas,  Nebraska^ 

PRECIPITATION. 

The  general  distribntion  of  rain  and  snow  is  shown  npon  Chart  No.  Ill,  from  which 
it  will  be  seen  that  the  region  of  largest  rain-fall  covers  Tennessee  and  the  Central 
Gulf  Spates,  with  small  areas  of  large  raiu-fail  on  the  immediate  8oath  Atlantic  coast. 
This  latter  featnre  is  wanting  in  the  rain-falls  of  1874,75,76.  An  area  of  largest 
excess  of  rain  over  normal  values  is  shown  by  the  table  on  same  chart  to  have  been 
especially  marked  in  the  Sonth  Atlantic  States  and  Tennessee,  over  which  regions 
the  precipitation  has  been  two  or  three  times  its  average  value.  A  region  of  large 
rain-fall  is  also  well  marked  thronghont  the  Missonri  Valley. 

Small  monlhly  precipitations. — ^The  total  amount  of  rain  and  melted  snow  has  been 
less  than  0.5  inch  at  the  following  staMons :  Key  West,  0.t6 ;  San  Diego  and  ^n  Fran- 
cisco, 0.26;  Maricopa  Well.«,  0.03;  Wickenbnrg,  0.45;  Brownsville,  0.13;  Stockton, 
0.09;  Fort  Bridg«^r,  Wyo.,  0.34;  Camp  McDermot,  Nev.,  0.20. 

Large  monthly  precipitations. — The  total  amount  of  rain  and  melted  snow  has  been  10 
inches,  or  more,  at  the  following  stations:  Cape  Lookout,  10.65;  Charleston,  15.00; 
Memphis,  13.90;  Montgomery,  10.36;  Carlo wville,  Ala.,  15.10;  Fayette,  Miss.,  10.30; 
Brookhaven,  Miss.,  12.00;  Austin,  Tenn.,  10.70:  Clarksville,  Tex.,  10.25. 

Largest  special  rains  or  snows. — Among  the  large  special  rains  are  the  following :; 
VickHburg,  7th,  3.36;  Fort  Sully,  16th  and  17th.  3.01;  Denver,  snow,  27th,  16  inches; 
Ca)>e  Lookout,  13th  and  14th,  5.80 ;  Charleston,  8tb,  4.06,  13th,  8.30 ;  Denison,  25th  and 
26tb,  3.70;  Green  Springs,  Ala.,  7th,  4.75;  Fort  Gibson,  6th  and  7th,  4.60;  Galveston, 
2:V1,  24rh,  and  25tb,  6.62;  Grand  Haven,  18th  and  19th,  3.11;  Leavenworth,  16th  to 
19tb,  4.95 ;  Memphis,  17th  to  19th,  3.06 ;  24th  to  27tb,  4.43  ;  Milwaukee,  18th  and  19th , 
4.55 ;  Montgomery,  7th  and  8th,  4.79;  27th  and  2ith,  3.01 ;  Norfolk,  9th  and  lOtb,  5.13  ; 
Genoa,  Nebr.,  26th,  27th.  and  28th,  6  inches  snow. 

Hail-storms. — Besides  numerous  light  hail-storms,  severe  ones  are  reported  at  Fort 
Lamed,  Kans.,  on  the 22d;  Clarksville,  Tex.,  7th  and  26th;  Vicksbnrg,  7th;  Austin, 
Texas,  26th.  Morgantown,  W.  Va.,  on  the  28rh,  from  5.15  to  5.19  p.  m.,  occurred  a  fall 
of  remarkably  large  hail ;  the  largest  hail  measure 
2  inches  longest  diameter  and  H  inches  shortest ;  for 
two  minutes  preceding  these  large  hail  a  smaller  size 
fell,  and  for  six  minutes  preceding,  or  beginning  at 
five  hours  seven  minutes,  rain  fell ;  the  fall  began  with 
the  wind  southeast,  brisk,  backing  to  northwest  at 
5.26,  and  to  west  at  5.45 ;  the  smaller-sized  bail 
were  generally  round,  with  a  nnclens  of  ice ;  of  the 
largest  size  about  one-half  had  an  ice  nucleus,  the  re- 
mainder were  composed  of  ice  and  snow.  '^A  very 
noticeable  feature  on  the  larger  stones  was  that  when 
held  in  front,  with  the  cone  upward,  a  twist  or  curve 
proceeded  from  the  shoulders  of  the  hail-stone  to  the 
top  of  the  cone  from  left  to  right "  (see  the  accompany- 
ing fignre).  The  total  precipitation  during  the  storm 
was  about  0.87  inch.  *<  Fifteen  of  the  largest  hail- 
stones were  collected  and  melted,  and  gave  0.26  inch 
water  in  the  gauge,'^  which  is  equivalent  to  an  aver- 
age cubic  contents  for  each  hail-stone  of  0.873  cubic 
inche. 

Monthly  snow-fall. — The  depth  of  snow-fall  has  been  reported  as  follows:   Golden, 
Colo.,  43.4  inches ;  Iowa,  4  to  12  ;  Maine,  2  to  3 ;  Massachusetts,  2  to  3  :  Michigan,  3  to 
4  ;  Nebraska,  2  to  6 ;  New  Haven,  1  to  3;  New  York,  0.5;  Vermont,  1  to  7;  Virginia, 
0.5;  Wisconsin,  4  to  10. 
Depth  of  snow  on  ground  at  close  of  month. — Iowa,  6  inches. 

Rainy  days. — The  number  of  days  in  which  appreciable  rain  fell  have  averaged  abont 
as  follows :  New  England  coast  and  Middle  Atlantic  stations,  10  to  17 ;  South  Atlan- 
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tic  coast,  10  to  15;  Galf  Stat«A,  9  to  16;  Tennessee  and  tbe  Ohio  Valley,  10  to  19; 
Lower  Lake  rey^ion,  8  to  14 ;  Interior  of  New  Enp^land,  7  to  10;  Upper  Lake  region,? 
to  13 ;  Upper  MiHsisaippi  VaUey,  9  to  13 ;  Lower  Missonri  Valleyy  14  to  19. 

Cloudy  days. — The  number  of  days  on  which  the  cloudiness  has  averaged  eight-tenths 
or  more,  as  reported  principally  by  voluntary  observers,  is  as  follows:  New  England, 
Middle  Atlantic  and  Sonth  Atlantic  States,  Gnlf  States,  Tennessee  and  Ohio  Valley,? 
to  16 ;  Lake  region,  11  to  17 ;  Northwest,  6  to  13. 

RELATIVE  HUMIDITY. 

\ 

The  relative  humidify  averages  on  the  coast  of  New  England,  66  per  cent. ;  Middle 
Atlantic  States,  69;  Sonth  Atlantic  States,  71;  Gulf  States,  70;  Ternessee  and  the 
Ohio  Valley,  63 ;  Upper  MisaiMippi  Valley,  62 ;  Lower  Mit>sonri  Valley,  64 ;  Upper  Lako 
region,  67 ;  Lower  Lake  region,  64 ;  San  Francisco,  GS,  At  high  stations,  the  averagrs 
uncorrected  for  the  low  pressures  are  Salt  Lake  City,  43;  Santa  ¥6,  40;  Pike's  Peak, 
87 ;  Denver,  51 ;  Cheyenne,  65 ;  Mount  Washington,  64. 

« 

WINDS. 

PrevaiHng  winds  are  shown  by  the  arrows  upon  Chart  No.  11.  A  somewhat  nnnsnal 
prevalence  of  northeast  winds  is  reported  irom  moat  stations  east  of  the  Ritcky  Monnt- 
aius,  in  which  respect  the  past  April  offers  a  strikiog  contrast  to  April  of  1875  and  lfC6, 
and  accords  more  nearly  with  April,  1874.  Westerly  winds  have  prevailed  as  naual  at 
the  Rocky  Mountain  aud  Pacific  coast  stations,  but  east  of  the  Rocky  Mountains  they 
are  reported  only  from  Pembina,  Fort  Sully,  Yankton,  and  Memphis,  northwest,  Wil- 
mington, southwest,  at  Pike's  Peak,  southwest,  and  at  Mount  Washington,  north. 

Tolal  mov€menU,—The  largest  total  movements  for  the  month  are:  Breckenridz?, 
10,0HO  miles ;  Cape  May,  11,175 ;  Cape  Lookout,  12,734  ;  Dodge  City,  12,733 ;  ludisnoia, 
11,117;  Kittyhawk,  12,118;  Pike's  Peak,  14,341 ;  Sandy  Hook,  10,029.  The  smallf^t 
movements  are :  Augusta,  3,817 ;  Lynchburg,  3,006 ;  Nashville,  3,376 ;  Baltimore,  4/264. 
Burlington,  4,361 ;  Montgomery,  4,:i91 ;  Sbreveport,  4,327 ;  Springfield,  4,375. 

Highest  winds, — Wind-velocities  of  50  miles  or  over  are  reported  from  Signal  Service 
stations  as  follows:  Atlantic  Citj',  9th,  northeast,  50;  Breckenridge,  2l8t,  north, 07; 
Cape  Henry, ,  — ,  75 ;  Cape  Lookout.  10th,  north,  68, 14 th,  north,  80  (the  total  move- 


Yankton,  1st.  — ,  56;  Mount  Washington,  6th,  — ,96 ;  San  Diego,  west,  75. 

Local  stonMf  iomadoeSf  <fc. — Local  stoims  are  reported  as  follows :  On  the  Ist,  at  Pem- 
bina, Dak.,  a  severe  '*  blizzard  "  occurred,  consisting  of  a  northerly  gale,  with  drifting 
snow  and  very  low  temperature,  followed  by  clear,  cold  weather.  On  tbe  10th,  at  Santft 
F^,  a  northeast  gale  occurred,  and  a  severe  snow-storm,  impeding  travel.  On  tbe  18th 
a  tornado  was  reported  in  Southern  Kansas,  while  at  the  Signal  Service  fetation  at 
Leavenworth  the  barometer  fell  to  29.11,  with  high  winds  and  heavy  rains.  On  tbe 
same  date  tornadoes  were  reported  in  Missouri  and  Central  Tennessee.  It  U  probable 
that  these  tornadoes  were  distinct  from  each  other—  their  connection  with  storm  No. 
YII  is  mentioned  on  a  preceding  page.  At  Fort  Lyon,  Colo.,  there  prevailed,  dnriog 
the  day,  a  violent  wind-storm  from  the  north.  On  the  22d  the  observer  at  Dodge  City 
reports  that,  at  5.30  p.  m.,  a  strong  whirlwind  was  seen  approaching  from  the  soatb- 
west ;  the  clouds  above  had  also  a  rapid  whirling  motion;  on  reuching  the  rivers 
water-spout  was  immediately  formed,  shooting  rapidly  upward,  with  a  sinuous  motion, 
estimated  to  be  about  600  feirt  high,  with  a  diameter  at  base  of  8  feet.  At  5.45  p.m. 
the  wind  chopped  around  to  the  north,  with  heavy  hail.  On  the  24th  Galveston  was 
visited,  at  5.40  a.  m.,  by  a  terrific  thunder  and  wind  storm,  accompanied  by  heavy  hail, 
attending  low  barometer  No.  IX.  The  wind,  which  was  from  the  north,  attained  h 
velocity  of  72  miles  within  live  minutes  of  the  commencement  of  the  blow.  A  iieriefl 
of  gales  and  local  storms  occurred  in  this  neighborhood  from  the  23d  to  the  29th.  On 
the  26th  a  violent  rain-storm  occurred  at  M^emphis,  and  severe  local  storms  in  Indian 
Territory  and  Texas. 

VKRIFICATI0N8. 

Indications. — The  detailed  comparison  of  the  tri-daily  weather  "  indications  "  with 
the  telegraphic  weather  reports  for  the  succeeding  twenty-four  hours  showH  a  percent- 
age of  omissions  0.6.  The  general  average  percentage  is  85.7  per  cent.  Out  of  3,5tfO 
predictions,  2,640,  or  73.7  per  cent.,  have  been  fully  verified;  236,  or  6.6  per  cant., 
have  been  three-fourths  verified ;  459,  or  12.8  per  cent.,  have  been  half  verified ;  w, 
or  2.4  per  cent.,  have  been  one-fourth  verified ;  159,  or  4.4  per  cent.,  have  fiilw* 
The  percentages  for  the  four  elements  have  been :  weather,  91.6 ;  wind,  85.3 ;  tempera- 
ture, 82.6 ;  barometer,  83.3.  The  percentages  by  geographical  districts  have  been :  No«^ 
England,  82.3 ;  Middle  Atlantic  Stotes,  84.8 ;  South  Atlantic  States,  86.1 ;  East  Golf 
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States,  86.4 ;  West  Gulf  States,  88.0 ;  Lower  Lakes,  85.8 ;  Upper  Lakes,  86.1 ;  Tennes- 
see aud  Ohio  Valley,  88.1 ;  Upper  Mississippi  Valley,  84.9 ;  Lower  Missouri  Valley,  H5.0. 
Cautionary  aignalg, — Daring  the  month  156  cautionary  sif^uals  have  been  ordered  for 
stations  on  the  Gulf  and  Atlantic  coasts  and  the  lakes.  Of  these,  117,  or  75  per  cent., 
were  justified  by  subsequent  hi^h  winds  within  one  hundred  miles  of  the  station  where 
they  were  displayed,  and  39,  or  25  per  cent.,  were  not  Justified  so  far  as  known.  'Seventy- 
one  instances  of  high  winds,  when  no  signals  wera  displayed,  have  also  been  reported 
from  these  stations  during  the  month.  Telegraphic  communication  with  Cape  Lookout 
was  interrupted  during  the  entire  month. 

NAVIGATION. 

Stage  of  water, — In  the  table  on  Chart  No.  Ill  is  shown  the  highest  and  lowest  read  - 
ings  of  river- gauges,  with  the  respective  dates.  At  the  close  of  the  month  the  Red 
River  and  the  Lower  Mississippi  were  from  8  to  11  feet  higher  than  at  the  beginning. 
The  Upper  Mississippi  was  3  feet  hight^r.  The  Upper  MisHonri  was  several  feet  lower. 
At  other  river-stations  the  water  has  fluctuated  irregularly  during  the  month. 

Opening  of  navigation, — The  following  reports  have  been  received  relative  to  ice  in 
rivers  and  harbors  and  the  opening  of  navigation :  Duluth,  first  boat  left  '29th.  Chicago, 
3d,  ice  disappeared  from  harbor.  Milwaukee,  25th,  first  vessel  arrived  from  the  Lower 
Lakes,  being  five  days  out  from  Cleveland.  Marquette,  15th,  ice  in  bay.  Escanaba, 
IBtb,  ice  moving  out  of  Green  Bay  :  2l8t,  ice  moved  from  docks.  Ice  clearing  out  of 
the  Straits  of  Mackinaw,  13th.  Alpena.  20th,  first  vessel  arrived.  Northport,  Mich., 
20th,  ice  left  harbor;  22d,  first  boat.  Port  Huron,  23(1,  first  steamer  arrived  from 
Detroit,  but  much  ice  remained,  and  on  the  30th  forty  vessels  were  still  ice-bound. 
Detroit,  12th,  navigation  opened,  first  vessel  arrived.  Toledo,  19th,  first  boat  arrived 
from  Alpena ;  22d,  first  vessel  left.  Cleveland,  10th,  navigation  open  to  Detroit.  Erie, 
21st,  navigation  opened  ;  lake  clear  of  ice  24th.  Buffal>,7th,  harbor  free  from  ice,  and 
first  vessel  left  14th ;  on  27th,  first  vessel  arrived  from  Toledo.  Rochester,  6th,  first 
vessel  arrived.  Oswego,  19th,  first  vessel  arrived.  Bismarck,  1st,  ice-gorge  ;  10th,  navi- 
gation opened.  Omaha,  6th,  fioating  ice.  Saint  Paul,  2d,  ice  moving  down  in  large 
quantities;  16th,  navigation  opened.  Moorhead,  Minn.,,7th,  Red  River  of  the  North 
began  rising ;  15tb,  ice  moving ;  20th,  first  boat  arrived.  Pembina,  IHth.  ice  breaking; 
23d,  first  steamer  arrived.  West  Waterville,  Me.,  17th,  ice  cleared  from  Snow  pond. 
Lake  Village,  N.  H.,  22d,  ice  went  out  of  Lake  Winnepisseogee.  West  Charlotte,  Vt., 
2d,  Lake  Champlain  clear  of  ice.  Lunenburg,  Vt.,  10th,  ice  went  out  of  Connecticut 
RL v«ir.  Gtoneva,  Wis.,  12tb,  Geneva  Lake  clear  of  ice.  Neillsville,  Wis.,  3d,  ice  broke 
up  in  Black  River;  22d,  river  clear.  Norfolk,  Va.,  9th,  highest  water  since  1846. 
Charleston  and  Savannah,  13tb,  were  flooded  by  high  tide.  Indianola,  24th  and  25th, 
town  flooded  by  high  tide. 

TKMPBItATUItB  OF  WATER. 

The  temperature  of  the  water  is  shown  by  the  table  on  Chart  No.  II.  It  will  be 
noticed  that  along  the  Atlantic  coast  the  temperatures  have  increased  very  uniformly 
from  34"^  to  31^  at  Eastport  to  81^  and  69^  at  Key  West.  On  the  Gulf  coast  they  have 
ranged  from  60^  to  71^^.  On  the  Lakes,  the  somewhat  abnormal  maxima  of  60^  and  61^ 
are  reported  at  Grand  Haven  and  Toledo,  but  for  the  rest  of  the  lake  stations  the  range 
is  from  33°  to  51^.  The  average  temperature  for  the  Upper  Lakes  is  apparently  1^  or 
29  lower  than  for  the  Lower  Lakes. 

River  temperatures, — ^In  the  Missouri,  temperatures  from  34^  to  60^ ;  in  the  Ohio,  from 
430  to  58^ ;  in  the  Tennessee  and  Cumberland  Rivers,  53°  to  61^ ;  in  the  Mississippi, 
330  t<»  6I0. 

Ooean  water,  femperatures,  and  densitiea, — According  to  the  meteorological  observations 
made  on  board  of  the  Pacific  mail  steamship  Alaska  on  her  voyage  from  San  Francisco 
to  Yokohama,  November  1  to  30, 1876,  the  specific  gravity,  reduced  to  a  uniform  tem- 
perature of  60°,  of  the  water  observed  at  noon  each  day,  at  18^  feet  below  the  surface, 
was  as  follows:  4,  from  November  1  at  San  Francisco  to  the  12th  at  longitude  160°  west 
of  Greenwich  ;  5,  from  November  13  at  longitude  16:)°  west  to  November  17  at  longi- 
tode  177^°  west ;  4.5,  November  19  longitude  179  east  to  November  21  longitude  174 
east ;  5,  November  22  longitude  170°  east  to  November  30  at  Yokohama  longitude  140°. 

ATMOSPQERIC  ELBCTRICITY. 

Tkunder-storjns  occurred  as  follows :  1st,  Alabama,  Illinots,  Indiana,  Louisiana,  Michi- 
gan, Mississippi,  Ohio,  Pennsylvania,  Tennessee,  Texas,  Wisconsin  ;  2d,  Dakota,  North 
Carolioa,  Florida,  Georgia;  3d,  Mississippi,  Florida,' Alabama ;  4th,  Illinois,  Indiana; 
•^*tb,  Kansas,  Mississippi,  Pennsylvania,  Texas,  Indian  Territory  ;  6th,  Alabama,  Georgia, 
Illinois,  Kansas,  Minnesota,  Mississippi,  North  Carolina,  Ohio,  Tennessee, Texas,  Indiana, 
Louisiana ;  7th,  Alabama,  Dakora,  Colorado,  Florida,  Georgia,  Kansas,  Louisiana,  Mis- 
sissippi, North  Carolina^  South  Carolina,  Teuuessee,  Texas,  Minnesota,  Indian  Territory  \ 
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8th,  Florida,  Georgia,  Mississippi, North  Carolina,  South  Carolina;  9th,  Georgia, North 
Carolina, Texas;  lltb,  Texas;  l'2th,  Florida,  Georgia.  Louisiana,  Mississippi,  Texas; 
13tb, Georgia, 'Ohio,  South  Carolina;  I4th,  Dakota,  Kansas,  Minnesota;  15th,  lova, 
Kansas,  Wisconsin,  Illinois ;  16th,  Dakota,  Colorado,  Illinois,  Indiana,  Iowa,  Kansas, 
Minnefeota,  Nebraska,  Ohio,  Pennsylvania,  Indian  Territory,  West  Virginia;  17tb, 
Dakota,  Connecticut,  Illinois,  Iowa,  Kansas,  Minnesota,  Missouri,  Nebraska,  New 
J«*r8ey,  New  York,  Ohio,  Tennessee,  Texas,  Virginia,  Wisconsin,  Indian  Territory,  West 
Virginia,  District  of  Colnmbia ;  18th,  Alabama,  Illinois,  Indiana,  Iowa,  Kansas,  Loais- 
iana,  Nebraska,  North  Carolina,  Ohio,  Pennaylvania,  Tennessee,  Tt*xas,  New  Jersey, 
Indian  Territory,  Kentucky;  19th,  Delaware,  Illinois,  Indiana,  Maryland,  Misaoari, 
New  Jersey,  New  York,  North  Carolina,  Ohio,  Pennsylvania,  Tenues8ee,Virginia,  South 
Carolina,  Florida,  Kentucky,  West  Virginia,  Georgia,  District  of  Colnmbia;  20tb, 
Canada,  Connecticut,  Floridn,  Massachusetts,  New  Jersey,  New  York,  Virginia,  Ohio, 
Georgia;  2lBt,  Dakota,  Minnesota;  22d,  Dakota,  Kansas,  Minnesota,  Nebraska,  Ohio, 
Indian  Territory ;  23d,  Illinois,  Iowa,  Kansas,  Louisiana,  Michigan,  Minnesota,  Mis- 
souri, Mississippi,  Nebraska,  Ohio,  South  Carolina, Texas,  Wisconsin,  Indian  Territory; 
24tb,  Indiana,  Kansas,  Maryland,  Ohio,  Pennsylvania,  Texas,  New  York,  Kentucky, 
New  Mexico,  District  of  Colnmbia,  Canada;  25tfa,  Texas;  26th,  Alabama,  Indiana, 
Kansas,  Tennessee,  Texas,  Indian  Territory  ;  27th,  Alabama,  Illinois,  Indiana,  Lonisi- 
ana,  Mississippi,  North  Carolina,  Ohio,  Texas,  Iowa,  Missouri ;  28th,  Alabamii,  Florida, 
Georgia,  Indiana,  Kentucky,  Louisiana,  Maryland,  Michigan,  New  Jersey,  New  York, 
North  Carolina,  Ohio,  Pennsylvania,  West  Virginia,  Canada;  29th,  Conaeeticnt,  Dela- 
ware, Georgia,  Maryland,  Massachusetts,  New  Jersey,  New  York,  North  Carolina,  PeoQ- 
sylvania,  South  Carolina,  Virginia,  Florida,  District  of  Columbia ;  liOth,  Connecticat, 
Delaware,  Florida,  Maine,  New  York,  New  Jersey,  North  Carolina,  Massachusetts. 

Auroras  are  reported  as  follows:  5th,  Dulnth  and  Pembina ;  7th,  observed  at  24  sta- 
tions as  follows :  in  Michigan,  4  ;  Massachusetts,  3 ;  Dakota,  2;  New  York,  9;  Connec- 
ticnt,  1 ;  Maine,  2 ;  New  Hampshire,  1 ;  New  Jersey,  1 ;  Vermont,  I ;  Canada,  1.  Bth, 
Buffalo  and  Rochester,  N.  Y. ;  Port  Huron,  Mich.  9th,  Gardiner,  Me. ;  Cpnnonabnrg, 
Pa.;  Mount  Forest,  Canada.  Pith,  Boston,  Mass.  13th,  Lunenburg, Vt. ;  Waatoma. 
Wis.  I4th,  observed  at  76  stations  as  follows :  Michigan,  7 ;  New  Jersey,  6;  Maine,  9- 
Maaeachnsetts,  8 ;  New  York,  1^ ;  Vermont,  5 ;  Pennsylvania,  3;  Dakota,  L  ;  New  Hamp- 
shire, 4  ;  West  Virginia,  1 ;  Wisconsin,  3  ;  Connecticut,  3 ;  District  of  Columbia,  1 ;  Illi; 
nois,  2 ;  Indiana,  1 ;  Iowa,  3 ;  Ohio,  1 ;  Virginia,  2 ;  Canada,  1.  15th,  Palc^rmo  and  New 
York  City.  16th,  Fort  Preble,  Maine ;  Mystic,  Conn.  28th,  Vevay ,  Ind. ;  Monticello, 
Iowa. 

Telegraphic  ground  currents  are  reported  by  the  observers  as  follows :  Santa  Fd,on  the 
2d,  10th,  24th,  25th,  and  26th ;  Pike's  Peak,  on  the  6th. 

OPTICAL  PHENOMENA. 

Solar  halos. — 1st,  Ohio,  Dakota, Georgia;  2d,  Dakota,  Mississippi, Tennessee,  Wiscon- 
sin ;  3d,  Illinois, New  Yoik, Ohio, Michigan, South  Carolina:  4th,  Maine,  New  Hamp- 
shire, New  York,  Texas,  Michigan;  5th,  New  York,  Dakota;  6tb,Iowa, New  York; 
7th,  Florida,  Illinois,  Maryland,  Michigan,  Nebraska, Ohio, Indiana, Soath  Carolina; 
8th, Delaware, Maryland, Michigan, New  Jersey;  9th,  Iowa,  Massachusetts,  Michigan, 
New  York,  Connecticut,  Minnesota;  10th,  Iowa,  Louisiana,  Mississippi, Ohio,  Texas, 
Michigan, Minnesota, Montana;  11th,  Illinois,  Iowa, Michigan,  New  York,  Wiscon^n, 
Indiana,  Minnesota ;  12th,  Iowa,  Michigan,  Wisconsin,  South  Carolina,  Minnesota,  Kan- 
sas, North  Carolina ;  13tb,  Illinois,  Indiana,  New  Jersey,  Nrw  York,  Ohio,  Pennsylvania, 
Wyoming,  Colorado,  Texas,  Connecticut;  14th,  Iowa,  Maine,  Maryland,  Missouri,  Ne- 
braska, New  Hampshire,  New  York,  Connecticut,  Rhode' Island;  15th,  Iowa,  New 
Hampshire,  Michigan,  Wyoming  ;  16th,  Indiana,  Maine,  New  Hampshire,  New  York, 
Ohio,  Rhode  Island,  Louisiana;  f7th,  Georgia,  Maine,  Michigan,  Ohio,  Wisconsin,  New 
Jersey,  South  Carolina,  Kentucky,  Alabama ;  18th,  Illinois,  New  York,  Georgia :  2l8t, 
Arkansas,  Indian  Territory ;  22d,  New  Jersey,  Tennessee ;  23d,  Connecticut,  Delaware, 
Illinois,  Massachusetts,  New  Jersey,  New  York,  Tennessee,  Rhode  Island;  24th,  lUi* 
uois,  Kentucky,  New  York,  Alabama ;  25tb,  Illinois,  Iowa,  Massachusetts,  Ohio,  Ver- 
mont ;  26th,  Illinois,  Indiana,  New  Jersey,  New  York,  Ohio,  Pennsylvania,  South  Caro- 
lina ;  27th,  Connecticut,  Miine,  MassachuHetts,  Michigan.  New  Hampshire,  New  YiH-k, 
Ohio,  Vermont,  South  Carolina,  Rhode  Island;  28th,  Maine,  New  Hampshire;  29ib, 
Iowa,  Tennessee;  30tb,  Tennessee,  Texas. 

Lunar  haloa, — Ist,  Ohio,  North  Carolina;  3d,  Indiana;  16th,  Massachusetts;  17tb, 
Dakota,  New  Mexico;  18th,  Dakot.a,  South  Carolina,  Minnesota,  New  Mexico;  Idth, 
New  Jersey,  Ohio,  Michigan,  Dakota,  Minnesota,  North  Carolina;  20th,  Delaware, 
Kansas,  Massachusetts,  Missouri,  New  Jersey,  Texas, Minnesota, Nor ih  Carolina;  2i8t, 
Florida,  New  Jersey,  New  York,  Indian  Territory,  Kansas,  Georgia,  North  Carolina, 
Lonisisna ;  22d,  Florida,  Iowa,  Kansas,  Missonri,  New  Jersey,  New  York,  Michigan, 
Louisiana,  Counectiont,  Nortli  Carolina ;  2:id,  Connecticnt,  Illinois,  Iowa,  Michigan, 
Massachusetts,  Minnesota,  Ohio,  Indiana,  Tennessee,  Alabama,  Florida;  24th,  Iowa, 
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Kansas,  Kentucky,  Nebraska,  New  Hampshire,  New  Jersey,  New  York,  Nortb  Carolina, 
Obio,  Dakota,  Minnesota,  Colorado,  Mnine,  Indiana,  Florida.  Rhode  Island,  Georgia, 
Connecticut ;  25th,  Illinois,  Indiana,  Ohio,  Wisconsin,  Iowa*  SonUi  Carolina,  Virginia, 
North  Carolina,  West  Virginia,  Louisiana,  Minnesota ;  26ih,  Connecticut,  Indiana,  Mas- 
sac hnsetts,  New  York,  Georgia,  Minnesota, Illinois, Maine, Rhode  Island,  Ohio:  27tb, 
Kentucky,  Maine,  New  Hampshire,  Ohio,  Tennessee,  Minnesota, Georgia;  28tb, Indi- 
ana; 29ih,  Tennessee ;  30th,  Tennessee. 

Mirage, — ^2d, Fort  Pembina,  Dak.;  7th,21st,Dulnth,Minn.;  19th, Marquette, Mich. ; 
24tb,  Atlantic  City,  N.  J. 

Sdntillation  of  stars, — No  observations  of  scintillation  have  been  received  for  April 

MI8C£LLANBOUS  PHENOMSNA. 

Zoological. — Botanical. — ^The  blooming  of  flowers  and  tre^s  has  been  reported  as  fol- 
lows: JnemoneSf  17th,  MasRacbusetts.     Datidelions,  19th,  Massachusetts.    Apricols  in 
bloom,  1st,  Maryland ;  15th,  Kansas ;  16tb,  New  Jercicy ;  26th,  Pennsylvania.    Jppl^tree$ 
in  bloom,  15th,  Indiana  (first  bloom) ;  20th,  Ohio ;  22d,  West  Virginia ;  26th,  Ohio;  28th, 
Illinois ;^  30th,  Missouri  (full  bloom),  Indiana.    Blackberriea,  16th,  Louisiana  (ripe). 
Crab-apples  \v  XAoom^  29tb,  Kansas.     Currants,  20th,  Ohio.     CAeri';^  in  bloom,  4tb,  Vir- 
ginia; 8th,  Maryland  ;  15tb,  Kansas;  20th,  Illinois ;  22d,  Maryland,  New  Jersey;  23d, 
Kansas  ;  24th,  West  Virginia ;  25th,  New  Jersey  ;  26th,  New  York  ;  27th,  New  Jersey  ; 
2^th,  New  York ;  29th,  Ohio ;  30th,  Missouri,  Ohio,  In<liaua.    Ftt^er  hush  in  bloom,  25tb, 
Massachusetts.   Magnolias  in  bloom,  23d,  Massachusetts  (full  bloom ).    Maples  in  bloom, 
20r]i,  Massachusetts  (red  maple).     Peach  in  bloom,  4th,  Illinois ;  6tb,  Kansas ;  8tb,  Mary- 
laud  ;  14th,  Kentucky;  15tb,  Kansas;  17th,  Maryland,   New  Jersey;  2l8t,  Nebraska 
(full  bloom);  221,  Illinois;  23d, Nebraska ;  24th, New  Jersey, Ohio;  26th,  New  York, 
PennsTlvania ;  30tb,  Indiana.    Pear-trees  iu  bloom,  4th,  Virginia;  I2th,  New  Jersey; 
16tb,  New  Jersey ;  19th,  Indiana  (full  bloom),  Ohio ;  23d,  New  Jersey ;  26th,  Ohio,  Penn- 
sylvania ;  30th,  Missouri,  New  Jersey,  Ohio,  Indiana.     Plum  in  bloom,  12th,  Kansas  ; 
13th,  Kansas ;  15th,  Kansas ;  17th,  Maryland  ;  19th,  Illinois ;  20th,  Illinois,  Ohio  ;  21st, 
Nebraska;   22d,  Nebraska;  24th,  West  Virginia:  26th, Obio.    Siratcberries  in  bloom, 
4th,  Illinois ;  16th,  New  Jersey  ;  26th,  Ohio.     Willow-trees  in  bloom,  19th,  Massachusetts. 
Violets  in  bloom,  17tb,  Massachusetts  (Dog-tooth) ;  26th,  Massachusetts  (blue). 

Birds. — The  first  arrival  and  their  migrations  are  reported  as  ftdlows :  Bluebirds,  Ist, 
Wisconsin;  3<1,  Wisconsin;  4th,  Ohio;  12tb,  Minnesota;  24th,  Utah.  Blackbirds,  Intf 
Somerset,  Mass.  (first  seen).  New  Hampshire,  Wisconsin  ;  2d,  Vermont ;  3d,  Maine,  fly- 
ing north,  Wisconsin  :  4th,  Iowa,  New  York  ;  10th,  Iowa ;  12tb,  Minnesota,  New  Hamp- 
shire, New  York;  14' h,  Vermont;  22d,  Dakota;  26th,  Utah.  Catbirds,  23d,  Virginia. 
Cranes,  1st,  Wisconsin,  north;  4tb,  Iowa,  north;  10th,  Iowa, north.  Ducks,  Ist, New 
York ;  4th,  Iowa,  north  ;  10th,  Dakota,  north.  Wild  geese,  1st,  Iowa,  south.  New  York, 
Wisconsin;  2d,  Kansas,  northeast,  Massachusetts,  boutheast,  Connecticut, north ;  3d, 
Maine,  north.  Mount  Desert,  Me.  (first  seen).  New  Hampshire,  north,  Massachusetts, 
north ;  4tb,Iowa,  north,  Maine,  north,  Maryland,  northwest ;  8th,  Iowa,  north,  Connec- 
ticut, north;  9th,  Minnesota, north ;  10th,  Maine,  northeast,  Dakota,  north;  11th,  Da- 
kota, south  and  north,  Maine,  northeast;  13tb.  Dakota,  nortb,  Massachusetts,  southeast ; 
14th,  Dakota,  north,  Massachusetts,  north  and  east;  15tb,  Connecticut,  east;  16th,  Da- 
kota, north;  179h,  Connecticut,  nortb,  Massachusetts,  north.  New  Jersey,  northwest ; 
19th,  Dakota,  north  ;  20th,  New  Jersey,  north  ;  21st,  Maryland,  nortb  ;  24tb,  Massachu- 
set(s,north.  ^<au7&9. 8th, Dakota, north.  £i/{/Ieer,19th,New  York.  LariM,  Ist,  New  York; 
2d,  Massachusetts.  Nnw  York;  3d,  Wisconsin ;  4th, New  York;  6th, Ohio;  12th, New 
Hampshire ;  14tb,  New  York  ;  24tb,  Utah.  Martins,  1st,  Maryland  (first  seen),  Pennsyl- 
vania, Tennessee;  2d,  Kansas;  4th,  West  Virginia;  7th,  Missouri;  10th,  Maryland; 
13th, Ohio;  1 4 tb, Massachusetts ;  16th,  Wisconsin ;  17th, New  Jersey  ;  23d, North  Car- 
olina, Wiscocsin  ;  24*  b,  Indiana,  New  York  ;  28th,  New  Hampshire.  Mocking-birds,  4th, 
Fforida  (singing) ;  7th,  Kansas ;  10th,  Illinois ;  15tb,  Virginia.  Oriole,  13th,  Vermont. 
Prairio-diickens,  4th,  Iowa.  Pii^eoa*,  19tb,0hio;  25th,  Iowa.  Pewee  or  phebe  birds,  2df 
New  York  ;  3d,  Nebraska,  Wisconsin ;  4th,  New  York  ;  9th,  New  Hampshire ;  12th,  Ohio  ; 
14th,  Vermont.  Bobins,  1st,  Massachusetts,  Wisconsin,  Maine ;  2d,  New  Hampshire,  New 
York ;  3d,  Vermont,  Wisconsin  ;  4tb,  Vermont ;  5th,  Ohio ;  7th,  Minnesota ;  8th,  Michi- 
gan ;  9tb,  New  York,  Dakota;  lltb.  Wisconsin;  17th, Maine;  19th,  Creswell,  Kans. 
(first  one  seen  in  six  years) ;  24th,  Utah.  iSnipe,  1st,  New  York ;  10th,  Illinois.  Spar- 
rotes,  4th,  Vermont ;  7ih,  Maine,  Ohio,  Vermont ;  8th,  Vermont ;  9th,  New  Hampshire ; 
12th,  Wisconsin  ;  14tb,  New  York.  Swallows,  6tli,  Mississippi ;  10th,  Kansas,  Massa- 
chusetts; 11th, Massachusetts ;  12th, New  York;  15th, Ohio;  17th, Illinois,  New  Jer- 
sey ;  18th,  New  York,  Wisconsin ;  20th,  Wisconsin ;  2Ist,  New  Mexico  (first  seen), 
Massachusetts,  Nebraska,  Wisconsin  ;  22d,  Pennsylvania ;  23d,  Pennsylvania,  Wiscon- 
sin ;  24tb,  Iowa,  Massachusetts,  North  Carolina,  Vermont ;  25th,  New  Hampshire :  26th, 
New  York,  PenuHylvania ;  27th,  Maine,  Ohio ;  28th,  Connecticut.  Thrush j  6th,  Massa- 
chusetts ;  17th,  Ohio.  Whip-poor-will,  1st,  Florida ;  15th,  Virginia ;  20tb,  Illinois,  Ne- 
braska; 2lst,  Iowa;  22d,  Indiana,  North  Carolina:  23d,  Maryland.  Woodpeckers, 
8th,  West  Virginia. 
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Fishes.— .9Aa(f,  1  lib,  Ardenia,  N.  T.  (fintoanght) ;  13th,  Flushing,  N.  Y.  (first  caught), 
and  nnmerons  on  the  18th. 

Insrcts. — GrM9hopper$f  7 thftkt  Maoon,  Ga.,  blown  thither  by  storm- winds;  10th, 
Howard,  Nebr.,  first  eggs  hatched;  Dennison,  Iowa,  hatching  dnring  month;  at  Tabor, 
Iowa,  but  few  hatched  out ;  13th,  Fort  Gibson,  Indian  Territory,  nnmerons ;  Comioi;, 
Mo.,  those  hatched  in  Febrnary  have  disappeared  ;  23d,  Denison,  Tex.,  first  appeared ; 
30th,  Creswell,  Kans.,  nearly  all  gone ;  Corsicana,  Tex.,  very  nnmerons ;  corn  and 
wbeat  damaged.     Colorado  beetle  or  potatoe-bugt  9th,  Wappinger's  Falls,  N.  Y. 

Polar  haiid»,^'Sevf  Hampshire :  Anbnrn,  1st,  4th,  16th.  Mississippi :  Brookhayen, 
2d.  Iowa :  Tabor,  5th,  18th ;  Iowa  City,  10th,  14th,  16th,  24th ;  Mnsoatine,  24tb. 
Sonth  Carolina:  Charleston,  6tb.  Ohio:  Carthageua,  6tb,  7th,  9th,  lOth,  12th.  23d. 
Georgia :  Tybee  Island,  7th.  Virginia:  Wytheville,7th,  9th,  15th.  New  Jersey :  Vioe- 
land,  8th  ;  Freehold,  22d.  Louisiana :  Point  Pleasant,  10th.  Minnesota :  Dolnth,  14tb, 
29th.  New  York:  Waterbnrg  and  Flnshiog,  14th ;  Malone, 24th.  Maine :  Ganlioer, 
24tb,  2rith. 

Frairie  and  fareei  ftree.— Fort  Randall,  Dak.,  1st,  3d,  12th ;  Bismarck,  Dak.,  14th,  15th, 
20rh,  21st,  23d;  Monticello,  Iowa,  8tb  ;  Creswell,  Kans.,  3d,  4t.h,  5th,  6tb.  7th,  lOtb, 
13tb,  19th,  20th,  29th  ;  near  Fall  River,  Mass ,  22d,  rasing  for  three  days  ;  Saint  Paul, 
Minn.,  8th ;  Genoa,  Nebr.,  15tb ;  Eastport,  Me.,  27th ;  Wy tbeville,  Va.,  Gtb,  24th ;  Mor- 
gantown,  W.  Va.,  13rh,  14tH  ;  Embarrass,  Wis.,  13th,  22d ;  near  Soranton,  Pa.,  l&tb ; 
Barnegat,  N.  J.,  24tb,  25th  ;  Denison,  Tex.,  10th. 

Met€or8» — Iowa:  Davenport,  1st;  Mooticello,  20th.  Dakota:  Yankton,  4th.  New 
York  :  Wappinger's  Falls,  9th,  10th ;  Flushing,  10th  ;  Vermillion,  lUh ;  Waterburg, 
13th ;  Coo|ier8  own,  15tb.  New  Hampshire:  Cootoocoukville,  12tb ;  Anbnm,  14tb,2lbt. 
Indiana:  Vevay,  12th,  I3th,  14th.  Wisconsin:  Wautoma,  13ib.  New  Jersey:  Viue- 
land,  14tb.  Indiana:  Bloomiogton,  15th.  District  uf  Columbia:  Washington, 22d. 
Ohio  :  Jacksonbnrg,  25th.    Virginia :  Wytheville,  27th.    Vermont :  Woodstock,  30tb. 

Suvaet8» — The  characteristics  of  the  sky,  as  indicative  of  approaching  fair  or  foul 
weather,  have  been  observed  daily  at  sunset  at  all  Signal-Service  stations.  The 
monthly  summaries  from  eighty-eight  stations  show  that  98  doubtful  cases  and  blaoki 
were  recorded,  and  that,  out  of  the  remaining  2,542  oases,  2,108^  or  82.8  per  cent.,  have 
been  followed  by  the  expected  weather. 

Zodiacal  light. — (/'onnecticot :  Colebrook,  7th,  9th,  12th.  Greorgia:  Savannah,  5tb, 
6tb,  14th.  Iowa :  Monticello,  1st,  2d,  4tb,  5tb.  6th,  7tb,  15tb,  29th,  30th.  Ohio :  Belliv 
fontaine,  5tb,  9th,  12th.  Maine:  Cornish,  lltn.  Massachusetts:  Somerset,  6tb  ;  Fall 
River,  3  ;  Cambridge,  3d,  6tb,  9th,  12th.  Naw  Jersev  :  Atco,  5th,  6tb,  7tU,  10th,  12tb, 
14th,  15th.  New  York:  Waterbnrg,  2d,  6t.b,  7th,  9tb,  10th,  lltb,  12th,  13th,  I4ib; 
North  Argyle,  9th.    Virginia :  Wytheville,  5tb,  6th,  14th,  29th. 

EarthqitakeB, — Panama^  17th,  slight  shock  of  short  duration,  5.50  a.  m. ;  Anbnin,  N.  H., 
23d,  slight  shock  from  northwest  to  southeast  at  11  a.  m.  A  slight  shock  was  felt  at 
Franklin,  N.  C,  at  5  p.  m.  of  26th. 

NOTES  AND  EXTRACTS. 

In  the  Parts  Comptes  Rendna  dee  Academie  des  Sciences  de  Paris  for  March  12, 1877f 
and  in  the  Bulletin  International  de  VObservatoire  de  Paris  for  March  20,  M.  de  Crova 
gives  some  measures  showing  the  variations  of  the  solar  heat  aa  receivii^  at  the  earth's 
surface.  Observations  were  taken  on  January  4  and  July  11,  1876,  oontionoasly 
throughout  these  remarkably  clear  and  quieb  days.  The  following  are  the  results  ot 
his  calonlHtious : 


Jaanary  4, 1879. 

Jnly  11, 1876. 

Total  amoant  of  heat  reoeivMl  at  Paris  opon  one  sqaare  oen- 

timeter. 

34 

1- 

C  a 

IS 

Normally  to 
ann's  r^y  a 

a  e  S 

1.  Total  from  •norlae  to  noon 

OWorfet. 
S64.4 

970.6 
99&0 

Otol.99 

OaloHea. 
7&9 
Ha.3 
161.  )i 

0  to  0.53 

OnlorlM. 
451.5 
444. 9 
876.4 

0  to  1.91 

CeUoriei. 
993.5 

9.  Total  from  mion  to  snoMt 

98*1.6 

3.  Total  from  Bnnset  to  sunrise 

571.1 

DnrinK  the  hoars  of  sansbine  the  heat  received  in  one  minute 
varied  ftom. 

0  to  1. 10 

• 

The  ratios  of  the  total  amonnta  of  beat  reoelved  daily  npon 
normsl  and  boriaontal  sarfaoea 

414  =  o.aoi 

|I4»  0.655 

»a¥ 

The  ratios  of  the  heat  received  on  these  two  days  are J  HoSaonuJiy '.."".'III  =9  *8* 
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la  PoggendorfTs  Annalen,  1877,  No.  1,  page  31,  Haga  gives  a  farther  contribation  to 
onr  kuowledge  of  the  absorption  of  the  radiant  heat  by  aqaeous  vapor.  He  shows  that 
of  the  beat  that  emanates  from  a  plate  covered  with  lampblack  and  heated  to  212^ 
Fah.,  probably  0.86  of  1  per  cent,  is  absorbed  in  passing  throngh  a  column  of  aqneons 
vapor  0.951  foot  long  at  a  temperature  of  62^.6  or  H4°.4  Fah. ;  aUo  0.61  of  1  per  cent,  is 
absiorbed  in  passing  through  a  column  of  vapor  0.623  foot  long  at  the  same  tempera- 
ture ;  whence  it  follows  that  for  a  column  of  vapor  3,281  foot  long  at  62^.6  or  64^,4 
Fah.,  the  absorption  would  be  3.1  per  cent.,  and  for  a  oolnmu  10,827  feet  long  the  ab- 
sorption is  10  per  cent.  In  these  experiments  the  heat-ravs  bad  first  passed  through  a 
small  extent  of  the  atmosphere  of  the  room.  Assuming  that  rays  of  all  wave  lengths 
are  absorbed  with  equal  facility,  we  can  now  compute  the  absorption  by  a  column,  at 
any  other  tem(>erature,  and  of  any  other  length,  and,  oonsequeutly,  that  due  to  the 
moisture  contained  in  the  atmosphere  at  any  time. 

In  a  memoir  by  Leonardo  de  Tejeda,  on  the  hurricane  of  the  13th  of  September,  1876, 
the  central  track,  as  it  passed  over  the  West  Indies,  is  charted  as  passing  over  the  north- 
ern edge  of  St.  Kitt's,  then  about  5  miles  north  of  Santa  Cruz,  then  directly  through 
the  center  of  Porto  Bioo  from  Yabucoa  on  its  southeast  coast  to  Kincon  at  its  north- 
west extremity,  thence  through  the  central  portion  of  Uayti  and  the  eastern  half  of 
Cubo.  The  greatest  severity  of  the  winds  occurred  at  St.  Kitt's  on  the  12th,  8.30  p. 
m. ;  at  San  Juan,  13th,  8.30  a.  m. ;  at  Yabucoa,  13th,  7  a.  m. ;  at  Rinoou,  13th«  11.30  a. 
ui. ;  at  Porto  Platte,  Hayti,  13th,  8.30  p.  m.  In  moving  over  the  interior  of  the  island 
of  Hayti  its  average  hourly  velocity  was  approximately  21.7  miles.  The  greatest  hourly 
velocity  of  winds  observed  at  San  J  nan,  de  Porto  Rico,  was  from  62  to  80  miles.  This 
Btorm  is  the  same  as  that  numbered  VII  in  the  Signal-Service  Weather  Review  for 
September,  according  to  which  its  central  track  lay  a  little  to  the  easi*  of  Florida ;  it 
passed  centrally  over  Wilmington  on  the  17th,  at  8  a.  m.,  and  over  Washington,  at  5 
p.  m. 

In  the  BiUetino  Meteorologico  del  Osservatoire  del  Collegio  Romano,  for  March,  is 
given  the  mean  daily  velocity  of  the  wind  as  observed  at  Rome  from  1862  to  1876.  The 
annual  periodicity  is  well  shown  by  the  following  monthly  means : 


Honth. 

Mean. 

HofiUu 

Mean. 

tTannary 

MUMdaOy. 
194. 5 
106.9       ! 
140.4 
117.9 
Vi0  9 
199.4        1 
130.3 

1 

AXigOBt  ............................ 

Miladaity, 
194.0 

February 

September 

October 

Nitveniber ...• 

110.0 

Maroh  .-..: 

115.5 

April 

193.1 

Mav 

December 

Annual 

197.9 

June..... 

192.6 

July 

From  the  Appendix  to  the  Bulletin  des  Observatoire  de  Zi-Ka  Wei,  China,  we  com- 
pile the  following  table,  based  on  four  years  of  observations,  1873-76,  inclusive : 


Zl-^^-Wel.  latitude  3l» 
19^.  lonfl^tnde  7^  96" 
eaiit  of  Parte;  altitude 
93  feet. 


January 

February 

March 

April 

M*.V; : 

June 

July 

Annual 

September 

October 

November 

December 

Tear 


30  351 
3a  959 
30.15^ 
99.995 
99.861 
99.749 
99.686 
99.741 
99.895 
30.107 
30.939 
30.946 
30.096 


Temperatn'v  in  ahade. 
Fahieahelt. 


Jfean. 

Max. 

3.V>.4 

ffai 

40^  3 

77.9 

470.1 

7&6 

570.7 

88.7 

670.3 

96.3 

72°.  9 

95.7 

81°.  7 

109.0 

80°.  4 

98.9 

730.4 

95.5 

630.3 

84.9 

503.7 

78.1 

430.0 

70  0 

590.4 

109.0 

Min. 
16.5 
18.9 
99.8 
39.7 
37.4 
35l4 
66.U 
69.9 
44.9 
39.0 
96.4 
17.9 
16.5 


1^ 

'§9 

i 

ft" 

Ss 

0 

Inehei. 
0.173 
0  197 
0.961 
0.386 
0.508 
0.697 
0.878 
0.854 
0.673 
0.  457 
0.995 
n.9i0 
0.461 


Pr,eL 

8i 

6.9 

78 

•6.5 

78 

6.6 

75 

5.5 

77 

&4 

83 

7.4 

81 

5.4 

89 

5.5 

81 

5.8 

78 

&7 

74 

3.9 

78 

4.3 

79 

5.7 

&9 
9.7 

110 
9.9 
9.5 

14.8 

ao 

9.5 
9.9 

a9 

4.5 

4.5 

109.5 


Inehet. 
9.987 
9.36 
3.19 
9.16 
1.93 

10.19 
1.69 
4.76 
5.65 
3.76 
0.70 
1.19 

39.95 


N.W. 
N.B. 

N.B. 

aB. 

S.B. 

S.B. 

&K. 

S.B. 

N.B. 

N.B. 

N.W. 

N.W. 
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For  the  same  important  station  the  following  wind-roses  are  given  for  the  years 


lers-TB : 


Wiod>din»otion. 

Mean 
preaiore. 

Mean  tern- 
perature. 

Foroeof 
vapor. 

Relative 
hnmidity. 

X 

Ineku. 
30.036 
30.088 
30.019 
3a0O4 
80.963 
99.940 
89.940 
89.997 
30.036 
89.991 

FahrenheU. 

56o.il 
50O.8 
50O.8 
600.8 
630.7 
63O.0 
590.4 
570.7 
S60.9 
60°.  0 

Inches. 
0.489 
0.455 
0.483 
0.46S 
0.493 
0.478 
0.457 
0.413 
0.499 
0.461 

Pere^L 

M.4 

N.E 

79.  ."J 

E 

S.  E 

80.7 
79.5 

S 

s.  w 

7?.  4 

7a  9 

w 

74-6 

y.w 

7il 

s 

eo.4 

Arerase  1875  and  1876 

77.0 

In  the  Resnm^  for  1S76  of  the  Commission  de  Meteorologie  de  la  Hante  Savoie, 
occurs  the  following  passage  relative  to  the  thander-storms  of  this  department  of 
France:  *'Onr  thuuder-storms  ordinarily  come  from  the  southwest,  bnt  as  often  we 
see  them  follow  theconrses  of  the  valleys  without  regard  to  the  compass  bearings; 
they  are  preceded  by  mists,  rarely  by  cirri,  then  by  clouds  which  generally  grow  denner 
and  lower.  At  the  same  time  the  atmosphere  is  charged  with  electricity,  and  the  fall 
ofthe  barometer  is  irregular  and  saltatory.  *  •  •  The  occurrence  of  thunder-storms 
is  subject  to  too  many  nuknown  circumstances  to  justify  the  risk  of  predicting  them. 
There  a^^e  some  zones  of  thnnder-storms  which  cover  several  departments,  so  that  when 
the  lightning  start-s  at  any  point,  the  thunder-storms  burst  simultaneously  o?er  the 
whole  area,  and  it  is  then  already  too  late  to  send  a  telegraphic  warning ;  at  other 
times,  on  the  contrary,  the  storm  is  dissipated  before  it  matures." 

In  the  Monatliche  ITbersicht  der  Witterung,  January,  1877,  der  Deutsche  Seewsrtd, 
the  following  items  are  given  as  the  pricipal  characteristics  of  the  weather  of  Central 
Europe  during  January : 

1.  The  large  variations  of  barometric  pressure,  especially  in  the  second  half  of  the 
month  (28.66  to  30.71  inches) ;  the  monthly  mean  pressure  was,  however,  near  the 
normal  value. 

2.  The  large  number  of  barometric  minima  which  pursued  their  way  through  Cen- 
tral Europe  ;  the  most  notable  were  those  of  the  first  and  last  days  of  the  month. 

3.  The  stormy  weather  attending  these  areas  of  low  pressure,  especially  the  great 
storms  of  the  1st  and  2d,  and  the  30th  and  31st ;  on  every  day  of  the  month,  at  one  or 
more  stations,  a  wind-force  was  observed  of  8,  9,  or  10  of  the  Beaufort  Scale,  and  daring 
the  Ist  to  7th,  and  the  25th  to  3lst,  storm- winds  prevailed  over  large  areas. 

4.  The  flood- wave  in  East  Friesland,  accompanying  the  storm  of  30th  and  Slst  (the 
highest  of  the  century,  except  that  of  1825)  ;  and  the  overflow  in  West  Prussia,  due 
to  the  extensive  and  long-continued  stoppage  by  ice. 

5.  The  extraordinary  high  temperature,  especially  in  the  first  half  of  the  month,  the 
excess  of  the  monthly  means  above  the  normal  values,  ranges  from  -{-  35.2  F.,  for  the 
Baltic  Provinces  to  -t-  40.6  F.  for  Wttrtembnrg,  -f  40.6  F.  for  Central  Austria,  -f  37.9 
F.  for  Switzerland. 

6.  The  large  precipitation,  which  amounted  to  twice  its  usual  amount  in  the  Nether- 
lands and  some  portions  of  Hanover  and  Lausitz. 

The  verifications  of  the  predictions,  published  by  the  Hamburg  Seewarte  for  Jan- 
nary,  which  was  an  unusually  unfavorable  month,  are  announced  as  follows: 


Month. 


Well  verified  ., 
Partly  verified 
l^ot  verified... 


Weather. 


PereenL 
68 
39 
10 


Wind. 


Per  centm 
67 
81 
18 


Tempera- 
ture. 


PereenL 

70 

85 

5 


Average. 


68 
8S 
10 


In  the  Zeitschrift  der  Osterreiohischen  Gesellschaft  ftir  Meteorologie  for  15th  March, 
Von  Obermayer  gives  a  clear  presentation  of  the  arguments  for  and  against  the  exist- 
ence of  hollow  vesicles  of  vapor  in  clouds,  fogs,  &o.,  and  shows  that  we  have  reason  to 
believe  that  such  vesicles  cannot  possibly  exist,  and  that  all  known  phenomena  are 
well  explained  as  due  to  extremely  small  solid  drops. 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brig,  Gen,  {Brevet  Aangned)^  Chief  Signal-Officer,  U.  S,  A, 
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Paper  36. 
MONTHLY  WEATHER  REVIEW,  MAY,  1877. 

INTRODUCTION. 

The  present  review  for  the  month  of  May  depends  npon  all  data  received  np  to 
the  15tb  of  Jane  from  the  Canadian  Meteorological  Service,  the  United  States 
SiiiCDi^l'St^rvioe  and  volunteer  observers,  the  Army  post  surgeons,  and  the  United  States 
Navy.  The  most  interesting  features  of  the  month  have  been  :  First,  the  remarkable 
high  temperature  from  the  16tb  to  tbei  24th ;  s'icond,  the  heavy  rain-fall  west  of  the 
MissisMippi  and  the  drought  in  California,  also  the  light  rains  in  the  Lake  region,  and 
the  forest-flres  in  Michigan  and  New  York  ;  third,  injury  done  to  grasshoppers  in  the 
West  and  Southwest  by  cold  and  rainy  weather;  fourth,  the  earthquake  of  Iqnique, 
and  the  ocean-wave  resulting  therefrom  ;  also  similar  wave  on  the  15th  on  Lake  Erie: 
tifth,  the  snrora  of  the  28th  ;  and,  sixth,  tornadoes  and  hail-storms  in  New  York  and 
New  England  on  the  18th. 

BAROMETRIC  PRESSURE. 

In  general, — The  general  distribution  of  atmospheric  pressure  is  shown  by  the  iso- 
bars npon  Chart  No.  II ;  these  present  no  marked  resemblance  to  those  of  May  in  any 
of  the  preceding  five  years,  but  agree  better  with  the  average  or  normal  values.  The 
barometric  pressure  hss  been  decidedly  low  at  the  Rocky  Mountain  stations  and  in 
Oregon.  By  comparison  with  a  chart  of  average  mean  pressures  for  May  for  the  years 
1872  to  1876,  inclusive,  it  will  be  seen  that  during  the  present  month  the  isobar  of 
30.00  has  extended  northward  over  the  Luke  region,  or  12^  of  latitude  north  of  its  aver- 
age position  in  Tennessee  and  Virginia.  The  area  of  pressures  lower  than  29.85  has, 
during  the  past  month,  been  well  developed  on  the  eastern  slope  of  the  Rooky  Moun- 
tains, and  the  saniM  isobar  crosses  New  Brunswick  and  Nova  Scotia  at  an  unnsnal  dis- 
tance inland.  Barometric  pressures  have,  therefore,  been  below  the  average  in  North- 
ern New  England  and  the  Canadian  Provinces,  but  above  the  average  in  the  Lake 
region. 

Barometric  ravge. — The  general  range  of  the  barometer  over  the  whole  country  east 
of  the  Rocky  Mountains  was  about  1.25  inches,  as  may  be  seen  from  the  following 
table,  which  gives  the  maximum  and  minimum  pressures  that  occur  on  the  tri-daily 
maps  (7.35  a.  m.,  4.35  p.  m.,  and  11  p.  m.,  Washington  time),  near  the  centers  of  the 
respective  areas  of  high  and  low  barometer  : 

LOW  AREAS. 


No. 


I 
II 

Hi 

IV 

V 

VI  ( 

VII 

VIII 

IX 

X 

X£ 

Xtl 


Location. 


Gnlf  of  St.  Lawrence 

Teonessee 

Texas 

Dakota 

OhioVallAy 

Ohio  Valley 

Halifax 

South  Atlaotio  coast. 

Manitoba 

Minnenota  .   

Koy  West,  Fla 

Mioneaota 

Mifioesota 


Date. 


May  3,  4.35  p.  m  . 
May  3,  4.35  p.  m  . 
May  3,  4.35  p.  m  . 
May  5,  7.35  a.  m  . 
May  5,  7.35  a.  m  . 
May  7.  4.35  p.  m  , 
May  10,  7.35  a.m. 
May  7, 11  p.  m  ... 
May  15,  4.35  p.  m 
May  17,  4.35  p.  m 
May  17,  4  35  p.  m 
May  35,  lip.  m  .. 
May  31,  4.35  p  m. 


aa 

a® 


» 


29.  S4 
29.70 
29.65 
29.44 
29.65 
89.57 
29.  G3 
29.59 
29..'» 
29.37 
29.84 
29.27 
29.15 


HIGH  AREAS. 


No. 


III  J 


Location. 


Dateu 


Texas 

Manitoba 

Lower  Lakes 

Sooth  Ailaotlo  States . 

Manitoba   

Middle  Atlantic  States 


May  1,  7.35  a.m. 
May  7,  7.35  a.  m 
May  12,  7.35  a.  m 
May  15.  7.35  a.  m 
May  24,  7.35  a.  m 
May  28,  7.35  a.  m 


II 


j 


30.19 
30.25 
.10.40 

:)0.40 

30.37 
30.35 
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The  greateit  local  harametric  ranges  haTe  been  as  follows:  Bismarck,!^  inebee; 
Breckeoridge,  1.14 ;  Nortb  Platte,  1.12 ;  Yanktoo,  1.05 ;  Dalntb,  Eastport,  and  Moont 
WasbiD|(too,1.01.  The  smallest  local  barometric  raojEes  have  been :  Kej  Weet,0.%; 
Santa  Fd,.38|  Galveston,  .48 ;  Indianola,  .49 ;  Cairo,  Vicksbnrg,  and  Salt  Lake  City, 
.50. 

JreoB  of  high  pre$$ure, — No.  I.  On  the  first  day  of  May  the  pressure  was  highest  over 
the  Gulf  States,  and  on  the  2d  extended  thenoe  northward  to  the  Lake  region,  after 
which  it  Bobsided,  drawing  eastward  to  the  Atlantic,  and  was  followed  by  a  very  g^n- 
eral  depression.  Heavy  damaging  frosts  were  reported  on  the  mominn^  of  the  2d  in 
Central  and  Sonthem  Illinois. 

No.  II.  On  the  6th,  in  the  morning,  rising  barometer,  with  cooler  northerly  winds, 
pressed  southward  oyer  Canada  and  the  Lake  region,  and  by  the  7th,  in  the  nrorning, 
the  barometer  had  risen  0  35  in  Manitoba,  aod  was  high  lh>m  Dakota  to  the  Saiot 
Lawrence  Valley.  From  this  time  on  the  pressors  began  to  dimish  slowly.  Go  the 
9th,  in  the  morning,  the  area  of  highest  barometer  extended  from  the  Upper  Lakes  sooth- 
ward  to  the  Gnlf  of  Mexico,  aod  so  continued  on  til  the  morning  of  the  11th.  at  which 
time  an  area  of  30.25  preyailed  over  Canada,  the  Lake  region,  Middle  and  Sooth  At- 
lantic States.  The  barometer  rose  slowly  over  this  entire  region,  as  also  over  New 
England  during  the  next  twenty-four  hours,  and  on  the  12lb,  7.35  a.  m.,  an  area  of 
30.%,  covered  Upper  Canada.  This  marked  southeastward  extension  of  the  area  of 
high  pressure  probably  was  also  connected  with  a  storm-center  still  farther  southeast, 
since  the  marine  reports  show  on  the  12th  a  heavy  northeast  gale,  lasting  forty-eight 
hours,  in  latitude  24^  38'  north,  66^  30^  west.  The  pressure  now  diminished  slightly, 
and  on  the  14th  continued  highest  from  Upper  Canada  to  the  South  Atlantic  coast, 
but  had  fallen  decidedly  in  New  England  and  west  of  the  Mississippi.  During  the 
next  twenty-four  hours  the  barometer  rose  in  the  South  Atlantic  States,  but  fell  else- 
where, and  on  the  15th,  7.35  a.  m.,  the  area  of  30.40  covered  t&e  Carolinas,  where  it  re- 
mained central,  with  slowly  diminishing  pressure,  until,  on  May  21,7.35  a.m.,  it  had 
disappeared,  with  the  barometer  at  29.90  to  95,  which  pressure  was  about  the  highest 
exhibited  on  that  map,  and  appears  to  have  prevailed  over  the  entire  Gulf  of  Mexico 
and  Gnlf  States. 

No.  III.  The  barometer  rose  rapidly  in  Dakota  on  the  21st,  following  in  the  rear  of 
storm  No.  XI,  and  on  the  22d,  7.35  a.  m.,  the  highest  pressure,  30.22,  was  reported  io 
Manitoba.  This  area  extended  southward  over  the  Mississippi  Valley,  and  on  the  23d, 
7.35  a.  m.,  the  pressure  of  30.35  prevailed  north  of  Lake  Superior  and  Minnesota,  with 
a  northerly  gale  in  the  upper  lakes.  The  area  of  rising  barometer  continued  extend- 
ing south  and  east  during  the  23d,  24th,  and  25th,  and  on  the  morning  of  the  2>>th  the 
highest  pressure,  30.26,  was  central  over  the  Upper  Lake  region,  whence  it  moved 
slowly  southeastward,  and  on  the  27th,  7.35  a.  m.,  the  area  of  30.22  was  central  in  the 
Ohio  Valley.  This  area  now  advanced  eastward,  and  the  central  pressure  now  rose 
decidedly,  so  that  on  the  28th,  7.35  a.  m.,  the  area  of  30.35  was  central  in  Maryland, 
and  on  the  29th,  in  the  morning,  the  pressure  of  30.30  prevailed  off  the  New  Jersey 
coast.  The  central  highest  pressure  continued  over  the  Middle  Atlantic  States  dnriog 
the  20th  and  30th,  but  the  barometer  fell  steadily  here,  as  it  did,  in  fact,  throughout 
the  whole  country,  while  the  foriuation  of  low  pressure.  No.  XII,  was  in  progress.  The 
area  of  30.10  was  central  on  the  morning  of  the  31st  over  the  Carolinas,  but  the  pres- 
sure rose  during  the  rest  of  the  31st  in  the  Gulf  States,  as  soon  as  low  baromet-er  No. 
XII  began,  to  move  northeastward,  and  on  June  1st,  7.35  a.  m.,  the  highest  pressure, 
.30.22,  was  over  North  Carolina. 

Areas  of  low  pressure. — But  few  well-defined  areas  of  low  pressure  are  charted  npoa 
map  No.  I,  since,  out  of  the  twelve  that  are  mentioned  in  the  text,  only  the  tracks  of 
five  could  be  satisfactorily  given.  MoHt  of  those  that  are  charted  lie  somewhat  south- 
ward of  the  average  positions  in  former  years.    Their  history  iu  detail  is  as  follows : 

No.  I.  First  appears  some  distance  off  the  New  England  coast,  on  the  aborning  o' 
the  Ist,  and  during  the  2d  rapidly  assumed  the  proportions  of  a  severe  cyclone,  which 
seems  to  have  passed  northward  over  Labrador.  The  report  of  heavy  north-north- 
western gales  for  three  days  preceding  May  I,  at  the  Bermudas,  suggests  that  this 
cyclone  must  have  moved  slowly  northward,  passing  a  little  to  toe  east  of  those 
islands. 

No.  II.  This  depression  originated  on  the  2d  in  Kansas  and  Texas,  whence  it  passed 
eastward,  and  was  dissipated  on  the  3d  in  the  Ohio  Valley. 

No.  III.  This  depression  had  the  same  origin  as  No.  II ;  but  in  its  eastward  course 
kept  near  the  Golf  coast,  and  was  dissipated  on  the  4th  iu  the  East  Gnlf  States. 

No.  IV.  This  depression  appears  on  the  4th  and  5th,  extending  from  Manitoba  soutb- 
eastward  over  the  northwest,  very  generally  accompanied  by  light  rains.  As  it  ex- 
tended southward  the  rain-area  extended  over  the  entire  Gnlf  States  and  the  ohio 
Valley,  giving  rise  to  several  centers  of  slight  depression.  ^   ^Ij^ 

No.  V.  The  very  general  rains  that  prevailed  iu  the  Gulf  and  Atlantic  States  _. 
4th  and  5th  gave  rise,  as  aforesaid,  to  several  slight  depressions,  one  of  which,  No*  *^ 
moved  eastward  over  the  Alleghanies  on  the  5th.    This  storm  has  been  charted  i» 
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though  it  coDtioned  its  conrse  eaat  of  the  Atlantic  ooarae,  and  snhseqaently  developed 
iu  the  severe  storm  which  was  o£f  the  Nova  Scotia  coast  on  the  7th.  The  marioe  re- 
ports, however,  make  it  likely  that  No.  V,  after  crossing  the  Alleghanies  on  the  6th, 
united  with  the  tornado  that  passed  over  Saint  Marks,  Fla.,  at  2  p.  m.,  and  snhseqnently 
ivith  a  severe  storm  then  esi»ting  over  the  Galf  Stream.  Thus  reports  from  latitude 
35^  KV  north,  68^  19^  west,  show  that  a  destroctive  southwest  hurricane  prevailed  in 
that  locality  on  the  6th. 

No.  VI  and  YII.  The  general  depression  which  prevailed  during  the  nth  west  of  the 
Mississippi  extended  somewhat  eastward  during  the  6th,  and  is  considered  as  the  origin 
of  low  barometer  No.  VI.  This  was,  on  the  morning  of  the  7th.  central  in  Illinois  and 
Indiauff,  and  on  the  afternoon  central  in  Southern  Ohio,  at  which  time,  also,  a  second 
depression  (No.  VII)  was  developing  off  tbe  South  Atlantic  coast,  and  a  third  off  the 
New  England  coast,  which  latter  it  may  possibly  be  proper  to  consider  as  a  continua- 
tion of  storm  No.  V.  The  two  areas,  No.  VI  and  VII,  merged  into  one  on  the  9th, 
which  was  central  at  11  p.  m.  of  the  Hih  off  the  North  Carolina  coast.  During  the  9th 
its  conrse  was  apparently  northeastward  toward  Nova  Scotia,  along  the  coast  of  which 
province  it  passed  on  the  10th,  and  then  disappears  from  our  chart.  There  was  at  this 
date  a  severe  storm  iu  the  southern  part  of  Great  Britain,  but  as  no  other  storm-center 
appears  ou  the  European  weather  maps  until  the  I6th,  it  is  probable  that  storm  No.  VI 
did  not  advance  to  Europe. 

Nos.  VIII  and  IX.  West  of  the  Mississippi  the  barometer  continued  low  during  the 
greater  portion  of  the  time  from  the  9th  to  the  16th ;  but  this  condition,  which  is  the 
uormal  one  for  this  region  at  this  time  of  the  year,  gave  rise  principally  to  local  storms 
(on  the  11th  at  Brownwood,  Tex.,  a  destructive  rain  and  hail  storm;  on  the  16th,  tor- 
iiado  at  Fulton,  Mo.),  which,  increasing  day  by  day  in  severity,  finally  culminated  in 
a  heavy  rain-fall  and  local  storm  in  Eastern  Kansas  on  the  16th,  and  the  small  depres- 
sion. No.  IX,  which,  starting  on  the  loth  in  Northern  Dakota,  stretched  along  the  north- 
ern limit  of  our  maps,  and  on  the  Idth  appears  as  a  well -de  fined  area  of  low-pressure 
central  in  the  Saint  Lawrence  Valley;  it  moved  thence  southeastward  over  Nova 
Scotia,  and  disappeared  on  the  19th.  When  central,  on  the  18th,  in  the  Saiot  Law- 
rence Valley,  the  warm  southwest,  winds  that  prevailed  over  New  England  and  New 
York  were  attended  by  severe  local  storms,  as  follows :  Violent  hail  and  thunder  at 
Btanstead,  Vt.,  and  in  Northwestern  Rliode  Island;  tornadoes  near  Quebec,  at  St. 
Hippolyte,  Canada,  and  Stnyvesant,  N.  Y.  The  most  violent  of  these  tornadoes  passed 
to  the  north  of  the  latter ;  its  track  is  traced  fn>m  Saratoga  County  southeastward 
through  Argyle,  in  Washington  County,  N.  Y.,  to  Shaftsbury,  iu  Bennington  County, 
Vermont. 

No.  X.  The  barometer  fell  decidedly  during  the  16th  and  17th  in  Southern  Florida, 
-while  an  area  of  high  pressure  extended  eastward  over  the  South  Atlantic  States.  The 
heavy  rains  and  brisk  winds  seemed  to  show  tbat  a  slight  disturbance  advanced  west- 
ward over  the  Qulf  of  Mexico  from  that  date  to  the  19th ;  but  no  definite  track  of  its 
course  can  at  present  be  given. 

No.  XI.  The  permanent  low  pressure  on  the  eastern  slope  of  the  Bocky  Mountains 
culminated  ou  the  I9th  in  the  formation,  in  Dakota,  of  a  progressive  area  of  low  press- 
ure, which  was  central  ou  the  morning  of  the  *^Och  in  Eastern  Dakota,  but  in  the  after- 
noon in  Southern  Minnesota;  it  passed  slowly  northeastward  ov^r  the  Upper  Lake 
region,  being  central  in  the  afternoou  of  the  2Lst  in  Wisconsin,  then  strerched  eastward 
over  the  Middle  States  and  New  England,  and  was  on  the  morning  of  the  2'Z\  central 
Dear  Long  Island.  The  first  part  of  the  course  of  this  area  of  low  pressure  was,  as  usual, 
southeastward  down  the  Missouri  Valley,  and  floods  were  produced  on  tbe  20th  and 
2let  in  the  Missouri  and  Kansas  Rivers.  Very  destructive  tornadoes  on  the  20th  passed 
over  Marion,  Ind.,  and  Black  Earth,  Wis. 

No.  XII.  An  area  of  high  pressure  occupied  the  Lake  region  and  Mississippi  Valley 
during  the  rest  of  the  month,  but  on  the  27th  the  pressure  began  to  diminish  west  of 
the  Mississippi,  and  from  the  28th  to  the  31st  a  well-marked  area  of  low-pressure  re- 
mained permanently  central  in  Dakota,  with  steadily  diminishing  central  pressure, 
and  on  its  south  ana  east  side^  an  increasing  area  of  brisk  and  high  southerly  winds 
and  locals  rains  (amounting  sometimes  to  incipient  tornadoes  at  Sioux  City,  Iowa,  and 
Saint  Paul,  Minn.,  on  the  'iOth.  and  iu  Lafayette  County,  Missouri,  on  the  3Ut).  On 
the  afternoon  of  the  31st  the  central  area,  whose  pressure  had  fallen. to  29.15,  began 
moving  eastward  into  Minnesota,  aud  probably  disappeared  dnriug  the  first  few  days 
of  June  iU'British  America. 

Ve$$el9  experiencing  etorme  at  eea, — ^The  following  notes  relating  to  storms  at  sea  have 
been  received  :  Og  the  1st  heavy  northwest  gales  for  three  days  off  Bermuda,  probably 
tbe  same  as  storm  No.  I;  on  the  6th  a  destructive  hurricane  from  the  southwest  was 
experienced  iu  latitude  35^53'  north,  longitude  68°  19'  west;  on  the  same  date,  in 
the  same  latitude,  heavy  northwest  gale,  possibly  the  same  as  storm  No.  V ;  on  the 
12th  heavy  northwest  gale  for  forty-eight  hours  in  24°  38'  north,  66°  30'  west ;  on  the 
16th  strong  south  and  east-southeast  gale  in  27°  32'  south,  49°  east. 
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TBMPERATURK  OF  THE  AIR. 

In  general. — The  general  distribntion  of  temperature  is  shown  by  the  isothenns  on 
Chart  No.  II,  from  which  it  will  be  seen  that  the  isotherm  of  75^  passed  from  Central 
Texas  eastward  through  the  northern  portion  of  the  Gulf  of  Mexico  and  over  the  cen- 
tral portion  of  the  Florida  Peninsula.  The  isotherm  of  45^  skirts  along  the  coast  of 
the  Gulf  of  Saint  Lawrence,  from  Cape  Breton  to  the  Saguenay.  Mean  temperatures 
at  special  points  have  been:  Mount  Washington,  32°;  Pike*B  Peak,  18°;  Portland, 
Greg.,  57°  J  Portland,  Me.,  56°;  San  Diego,  60°;  Charleston,  69° ;  Brownsville,  Tex., 
81°;  Pembina,  57°.  A  comparison  with  the  mean  temperatures  at  the  same  stations 
since  1H70  shows  temperatures  above  the  average  in  Minnesota,  the  Lake  regior,  and 
New  England,  but  below  the  average  in  the  Lower  Missouri  and  Ohio  Valleys  and  the 
South  and  Middle  Atlantic  States. 

Ma,»imum  and  minimum  temperatures, — Maximum  temperatures  above  91° :  92°  at  Bal- 
timore, 18tb  ;  Fort  Gibson,  23d;  Indtanola,  Mrmphis,22d;  New  Orleans,  23d ;  Concho, 
27th  and  30th.  93°  at  Denison,  23d ;  Pittsburgh,  I9t.h ;  Saint  Mark'tt,  2.3d ;  Fort  Whip- 
ple, 19th.  94°  at  AugUHta,  22d;  Knoxville,  IHth;  Lynchburg,  19th  ;  Mobile,  2:kl ;  Sa- 
vannah, •  th.  95°  at  Coroicana,  2l8t ;  Moutgomerv,  22d  ;  Vicksburg,  2:M  ;  San  Antonio, 
26th.  96°  at  JaA-ksonvillp,  23d ;  Norfolk,  — tb  ;  Washington,  I8tb ;  Uvalde,  — th.  Min- 
imum temperatures  below  34°  :  33°  at  Chicago, 2<1;  Grand  Haven.  1st  and  2d;  Pitts- 
burgh, 3d ;  Toledo,  — th.  .32°  at  Albany,  — th  ;  B  smarck,  3d ;  Buffalo,  — th  ;  Cleveland, 
1st;  Denver,  6th;  Detroit,  2d;  Erie,— tb';  North  Platte,  7tb;  Rochester,  3d.  31°  at 
Brecken  ridge,  4  th;  Burlington,  5th  ;  Dubuque,  1st ;  Indianapolis, — th;  La  Crosse,  Ist; 
Morgantown,  3d  ;  Yankton,  Int.  30°  at  Milwaukee,  2d.  29°  at  Port  Huron, 2d  ;  Santa 
F^,4th.  27°  at  Alpena, 2d;  Cheyenne, 6t.h;  Duluth,— th;  Pembina,  1st.  2&^  at  Mar- 
quette, — th ;  Virginia  City,  6tl ..  *  24°  at  Escanaba,  1st.  11°  at  Mouut  Washington,  3d. 
1°  at  Pike's  Peak,  6th.  •  ^ 

It  will  be  seen  that  a  remarkable  interval  of  high  temperatures  prevailed  from  the 
17th  to  the  23d  over  a  great  part  of  the  country  east  of  the  Mississippi,  during  which 
time  the  area  of  high  barometer  Ni>.  II  was  receding  southeastward  over  the  Atlantic 
States,  and  low  barometer  No.  XI  was  moving  eastward  toward  and  over  the  Lake 
region. 

Manges  of  temperature, — ^The  largest  diurnal  ranges  are  as  follows:  37°  at  Brecken- 
ridge,  24tb;  Dudge  City,  1st;  Eastport,  29th;  Santa  F^,  28th.  38°  at  Denver, 8tb; 
Port  Huron,  19th.  39°  at  North  Platte,  — ;  B^ierne  and  Uvalde,  1st.  40°  at  Pembina, 
24th.  The  largest  monthly  ranges  have  been :  56°  at  Alpena,  Dubuque,  Knoxville,  Port 
Huron,  Washington,  Uvalde;  57°  at  Indianapolis;  59°  at  Morgantown;  60°  at  Pitts- 
burgh ;  64^  at  Marquette.  The  least  monthly  ranges  have  been :  33°  at  Cape  Hatteras 
and  Indianola;  34°  at  Cape  Lookout  and  Pike's  Peak;  35°  at  Cape. May ;  32°  at  Gal- 
veston ;  27°-at  Key  West  and  San  Francisco. 

Frosts  have  been  reported  as  follows:  1st,  Indiana  (severe),  Kentucky,  Alabama, 
Georgia,  Illinois,  Iowa,  Kansas,  Mi.  sissippi  (last;,  Missouri,  Nebraska,  North  Carolina 
(severe),  Ohio,  Tennessee,  Texas,  Virginia,  Wisconsin ;  2d,  Ohio,  Michigan,  Indiana 
(severe),  Tennessee,  Kentucky,  Greorgia,  Illinois,  Iowa,  Massachusetts,  New  York,  North 
Carolina  (severe),  Pennsylvania,  Tennessee,  Utah,  Virgiuia,  West  Virginia,  Wisconsin; 
3d,  Michigan,  Connecticut,  Delaware,  Illinois,  India^ia,  Iowa,  Maine,  Maryland,  Mas- 
sachusetts, New  Jersey,  New  York,  North  Carolina,  Ohio,  Pennsylvania,  Tennessee,  Vir- 
ginia, West  Virginia,  Wisconsin  ;  4th,  Indiana,  New  Mexico,  Michigan,  Ohio,  Colorado, 
Delaware,  Illinois,  Missouri,  Nebraska,  New  Jersey,  New  York,  Pennsylvania,  Vermont, 
Wisconsin;  5th,  Connecticut,  Michigan,  Delaware.  Kansas,  Maine,  Maryland,  Massa- 
chusetts, New  Hampshire,  New  Jersey,  New  York,  Pennsylvania,  Vermont;  6tb, 
MaitiC,  New  HampMhire,  New  York,  Pennsylvania,  Utah:  7tb,  Nebraska,  Dakota, 
Connecticut,  Iowa,  Kansas  (severe),  Maryland,  Massachusetts,  Michigan,  New  Hamp- 
shire, New  York,  Pennsylvania;  8tb,  Maine,  Illinois,  Iowa,  Kansas,  New  Ham(>shire, 
New  York:  9th,  Illinois,  Indiana,  Iowa,  Michigan,  New  York,  North  Carolina,  Ohio, 
Tennessee,  Wisconsin  ;  10th,  Ohio,  Illinois,  Indiana,  lo^a,  Maine,  Maryland,  Michigan, 
North  Carolina  (killing).  Pennsylvania,  South  Carolina,  Tennessee,  Utah,  Virginia, 
Wisconsin;  11th,  Maine,  Ohio,  Delaware,  Indiana,  Michigan,  North  Carolina,  Pennsyl- 
vania, Vermont,  Virginia,  West  Virginia,  Wisconsin ;  12tb,  Delaware,  Indiana,  Maine, 
New  Jersey,  Ohio,  Pennsylvania,  Vermont,  Wisconsin ;  13tli,  Michigan,  Ohio,  Pennsyl- 
vania, Vermont;  14th,  Wyoming,  Maine,  New  York,  Ohio;  18th,  New  Mexico;  20ih, 
New  Mexico;  2lBt,  Maine,  Illinois;  22d,  Illinois;  2^)d,  Michigan,  Illinois,  Utah  (severe), 
Vermont,  Wisconsin ;  24th,  Illinois,  Indiana,  Iowa,  Michigan,  New  York,  North  Carolina, 
Ohio,  Pennsylvania,  Virginia,  Wisconsin;  25th,  Indiana,  Illinois,.  Iowa,  Maryland 
(heavy).  New  Jersey,  New  York,  Ohio,  Virginia,  Wis^oasin ;  26th,  Michigan,  Illinois, 
Indiana,  North  Carolina,  Ohio,  Virginia ;  27th,  Illinois,  New  York ;  28th,  New  York,  Ver- 
mont; 29th, New  York,  North  Carolina;  30th,  North  Carolina;  3l8t,  New  Mexioo. 

Ice. — The  formation  of  ice,  rather  than  frosts:  1st,  North  Carolina;  2d, North  Caro- 
lina; 3d, Connecticut,  West  Virginia, Massachusetts;  10th,  North  Carolina;  25th,  Vir- 
ginia. 
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.    PRECIPITATION. 

In  general. — The  general  distribation  of  rain  and  melted  snow  for  May  is  shown  on 
Chart  No.  Ill,  from  wbioh  it  will  be  seen  that  the  region  of  largest  rain -fall  extends 
from  Central  Texas  northward  to  Manitoba,  with  small  areas  of  large  rain-fall  in  South* 
ern  Florida  and  the  coast  of  the  Canadian  Provinces.  This  distribation  of  rain-full  for 
May  appears  to  be  qnite  anomalous,  nothing  similar  having  occurred  during  the  last 
six  years,  the  nearest  approach  to  it  being  May,  1874,  when  narrow  belts  of  heavy  pre- 
cipitation extended  from  Indian  Territory  to  Lake  Huron,  and  also  along  the  Atlantic 
coast ;  as  a  consequence,  the  rain-fall  west  of  the  Mississippi  is  largely  in  excess  of  the 
normal  values;  ou  the  other  hand, a  large  deficiency  is  reported  from  the  Qulf  and 
Atlantic  States,  the  Ohio  and  Saint  Lawrence  Valleys,  and  the  Lake  region.  A  defi- 
ciency is  al80  noted  in  the  greater  part  of  California,  which,  by  the  10th  of  June,  had 
caused  a  severe  drought  in  many  sections,  althongh  sufficient  fell  on  the  west  slopes 
of  mountain  ranges. 

Heavy  npecial  raina, — Dodge  City,  24th  and  25th,  2.15  inches.  Deuison,  2d,  2.07.  Du- 
liith,  19th  to  21st,  4.30.  Fort  Sill,  19th  and  20tb,  2.83.  Leavenworth,  16th,  2.40  ;  31st, 
2.H0.  Omaha,  rained  more  or  less  every  day  from  the  lOih  to  the  20th,  inclusive,  dur- 
ing which  time  4.57  incbes  fell;  3lst;  2  24.  Saint  Paul,  30th  and  31st,  3.31.  Saint 
Augustine,  Fla.,  27th,  10  a.  m.,  to  28th,  7  a.  m.,  6.50.  Furt  Snelling,  Minn.,  20th,  3.34 ; 
SOtii,  4..'M) ;  aist,  5.12.  Golden,  Colo.,  2d,  5th,  and  6th,  snow-fall  lOf .  Belvidere,  111., 
20th,  1  03  rain-fall  in  twentv  minutes.  Manhattan,  Kans.,  19th,  3  inches  daring  the 
night.  Creswell,  Kans.,  12th,  3  inches  ;  16th,  3.23.  Austin,  Tex.,  6th,  3  inches  in  the 
morning. 

Small  monlhly  rain-falU, — The  following  stations  report  less  than  one-half  inch  of  rain 
during  ttie  mouth:  Sau  Diego,  0.43;  San  Francisco,  0.18;  Eagle  Pass,  0.43;  Florence, 
0  31 ;  Tucsoa  and  Maricopa  Wells,  0.41 ;  Saugeen,  0.26 ;  Yuma,  0.06 ;  Salinas  City,  Cal., 
0.20  ;  Foray  tl),  Ga.,  0.45 ;  Palermo,  N.  Y.,  0.40 ;  Nile,  N.  Y.,  0.45 ;  Rnggles,  Ohio,  0.25 ;  Hud- 
son, Ohio,  0.25;  Salem,  Ohio,  0.35;  Franklin,  Penn..  0.47  ;  Strafiord,  Vt.,  0.4;  Tuscu- 
lum,  Tex.,  0.51  (the  smallest  for  many  years.) 

Large  monthly  rain-f alia, — Rain  to  the  amount  of  seven  inches  or  more  fell  during  the 
month  at  the  following  stations:  Duluth  and  Fort  Sill,  7.24;  Leavenworth,  8.67; 
Omaha,  8.62 ;  Saint  Augustine.  Fla„  9.95 ;  Fort  Sneliing,  Minn.,  14.48  ;  Creswell,  Kans., 
11.61 ;  Sedgwick,  Kans.,  16.37 ;  Springfield, Mo ,  8.55 ;  Clear  Creek,  Nebr.,  10.87;  Howard, 
Nebr.,  10.05. 

Droughts, — Droughts,  injurious  to  vegetation,  have  been  reported  as  follows:  Cali- 
fornia, droughts  in  the  interior,  but  abundant  rains  on  the  coast  side  of  the  mountains. 
Florida,  severe  droughts,  but  crop  not  yet  iujure^l.  Illinois,  strawberry-crop  shortened 
one-third  by  drought.  Southern  Indiana,  vegetation  suffering  for  want  of  rain.  Ohio, 
very  dry ;  corn  and  oats  need  rain.  Tennessee,  smallest  rain-fall  for  many  years  ;  gar- 
dens are  suffering.  South  Caroliua  (York  County),  no  rain  throughout  the  month  ; 
crops  all  suffering. 

Uail-etorma, — Special  notes  of  hail-storms  have  been  received  from  93  stations,  on  29 
days,  distributed  as  follows :  On  the  1st,  New  York ;  2d,  Kansas ;  3d,  Texas ;  4th,  New 
York  ;  5tb,  T«  xas,  Sonth  Carolina,  Tennessee,  Montana ;  6th,  Texas,  Florida ;  7th,  Ala- 
bama, Texas  ;  8tb,  Sonth  Carolina;  9rh,  Nevada,  North  Carolina  ;  11th,  Nevada,  Utah, 
Texas ;  12th,  Texas ;  14th,  Dakota,  North  Carolina  ;  15th,  Minnesota,  Nebraska,  Tennes- 
see i  16th f  California,  Colorado,  New  York  ;  17th,  Iowa,  Massachusetts,  Nebraska ;  18th, 
Nebraska,  California,  Connecticut,  New  York,  Rhode  Island,  Vermont;  19th,  Dakota, 
Texas  ;  20rb,  Nevada,  Indiana;  21st,  Nevada,  Illinois,  Marylnnd,  New  Jersey,  Pennsyl- 
vania, Tennessee,  West  Virginia;  22d,  Nevada,  Delaware,  Nhw  Jersey,  Peuusylvania, 
Nebraska,  Texas ;  24th,  Texas,  New  York;  25th,  New  Jersey,  New  York,  Colorado;  26th, 
New  Jerney,  Pennsylvania ;  27th,  Maryland,  Nebraska,  Texan  ;  28th,  Dakota,  Nebraska, 
Texas;  29tb,  Illinois,  Kansas,  Colorado,  Dakota,  Nebraska;  31st,  Dakota,  Kansas, 
Utah,  Iowa,  Minnesota,  Missouri,  Nebraska,  Illinois. 


inches  long,  1  inch  wide  (see  Loomis,  p.  131,  tig.  54).  I8th.    The  local  storms  and  tornadoes 


north  of  Mason,  Tex.,  3  to  4  inches  diameter,  crushing  through  roofs;  at  Fort  Mc- 
Kavett,  I  inch  diameter,  very  destructive. 

Snow-fall. — Falls  of  snow  have  been  reported  as  follows:  1st,  Michigan,  Ohio,  Wyom- 
ing, Indiana,  New  York,  West  Virginia,  Pennsylvania,  Montana  ;  2d,  Wvoming,  Colo- 
rado, New  York,  Virginia;  3d,  Wyoming,  Virginia,  Michigan;  4th,  Montana;  5th, 
Wyoming,  Colorado,  Montana;  6th,  Wyoming,  Colorado;  7th,  Montana;  8th,  Mon- 
tana;  9th,  West  Virginia,  Montana;  10th,  Maine,  Vermont;   12th,  Wyoming ;  17th, 
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Utah,  Montana;  18th,  Utah ;  19th,  Wyoming,  New  Mexico;  23d,  Nevada;  24th,  Vew 
Jersey,  New  York,  MassachaBette  (4  incheBiu  Berkshire  Coanty);  29th,  Nevada;  30tb, 
W.vominjt;  Slst,  Wyoming,  Montana. 

Rainy  (ia.v«.— The  naniber  of  days  daring  the  month  on  which  rain  has  fallen,  as  re- 
ported by  rhe  Signal  S«!rvioe  observers,  ranges  from  5  to  17  in  New  England ;  9  to  14 
in  the  Middle  Atlantic  States ;  5  to  14  in  the  South  Atlantic  States ;  3  to  13  in  the  Galf 


Greg. 

Cloudy  day8. — The  nnmber  of  clondy  days  daring  the  month,  as  reported  by  the  taI- 
nntary  and  Army  surgeon  observers,  ranges  as  follows :  New  England,  5  to  12 ;  Middle 
StateM,  3  to  13 ;  South  Atlantic  States,  0  to  8;  6nlf  Static,  0  to  10 ;  Tennessee  and  tb« 
Ohio  Valley,  2  to  13;  Upper  Lake  region,  1  to  9;  Northwest,  2  to  Id;  Colorado,  Wy- 
oming,  Utah,  aod  IdAho,  4  to  9 ;  Calitbruia,  1  ana  2. 

RELATIVE  HUMIDITY. 

The  average  relative  humidity  for  the  month  ranges  from  69  to  75  per  cent,  at  the 
stations  on  the  immediate  coast  of  North  Carolina,  New  Jer^y,  and  New  Etiglaod; 
other  stations  in  the  Atlantic  States,  54  to  69 ;  Onlt  States,  53  t4>  73 ;  Ohio  Valley  and 
Tennessee,  56  to  62;  Lnke  region,  54  to  68;  Northwest,  52  to  72;  Rocky  MoantaiQ 
stations  (excepting  Pike's  Peak),  33  to  61 ;  Pacific  Coast,  65  to  73. 

WINDS. 

The  prevailing  direcHons  of  the  wind  are  shown  by  the  arrows  on  Chart  No.  II,  from 
which  it  will  be  seen  that  the  sonth  and  southeast  winds  have  corresponded  throa<rh 
out  the  interior  of  the  conntry  very  nearly  to  the  distribution  of  baroiitetno  pressure. 

Tolal  movemenia, — Largest :  Pike's  Peak,  17,483 ;  Dodge  City,  11,998 ;  Cape  Lookoot, 
11,598;  Cape  May,  10,357;  Brecken ridge,  10,301.  Smallest:  Portland,  Oreg.,  2,394; 
Lynchburg,  2,569 ;  Shreveport,  2,771 ;  Augusta,  2,955. 

Highest toinda, — ^Tbe  highest  velocities  in  miles  per  hour  have  been:  126  at  Monnt 
Washington  ;  84  at  North  Platte ;  70  at  Pike's  Peak  ;  60  at  Cape  Henry  aud  Duluth. 

Local  stormSf  toniadoeSt  ^c,  are  reported  as  follows :  6th,  a  tornado  passed  over  Saint 
Mark's,  Fla.,  at  1.50  p.  m.,  demolishing  several  honses,  chimneys,  &c. ;  another  occurred 
in  Sabine,  Tex.  14tli  a  whirlwind  ut  Eastport,  Me.  18th,  tornadoes  at  Saint  Hyppo- 
lite,  Canada,  and  near  Quebec.  The  tornado  of  the  18th,  passing  from  Saratoga  County, 
New  York,  southeastward  into  Bennington  County,  Vermont,  was  especially  destruct- 
ive at  Argyle  and  Cambridge,  N.  Y.,  and  Bennington  Couoty,  Vermont;  the  average 
width  of  the  destructive  wind  and  hail  is  said  to  have  been  less  than  2  miles,  and  its 
length  about  50  miles;  hail-stones  of  5,  6,  and  8  inches  in  circumference  and  weighing 
4  ounces  were  picked  up,  and  the  very  heavy  rain  accompanying  it  did  additional  dam- 
age; it  began  about  1  p.  m.,  and  probably  ended  about  3  p.  m.,  in  Vermont.  20tb. 
Marion,  Ind.,  and  Black  Earth,  Wis.,  severe  storms.  2lst,  Key  West,  Fla.,  water-spool 
half  mile  northwest  of  stalJIon.  22d,  Wythville,  Va.,  severe  wind-storm.  26th,  Boerue. 
Tex.,  violent  tornado.  Sand-st<  rm  at  Yuma,  Ariz.,  on  the  28th,  and  **  terrific"  sand- 
storm on  the  29th.  On  the  16th  to  19th  the  unusual  occurrence  is  noted  of  a  very 
heavy  <*Kona''  storm  and  rain  over  the  Sandwich  Islands;  heavy  snow  fell  on  tbe 
mountains,  and  a  large  water-spout  was  observed  at  Honolulu.  (Tbe  "Kona^'  is  a 
strong  Lortherly  wind,  interrupting  the  regular  northeast  trade,  and  asaally  preceding 
a  hurricane.)    30tb,  Saint  Paul,  Mmn.,  violent  storm. 

VERIFICATIONS. 

IndlcatioM.— The  detailed  comparison  of  the  tri^aily  weather  indications  with  the 
telegraphic  weather  reports  for  the  succeeding  24  hours,  shows  a  general  percentj&ge  of 
omissions  of  0.1  per  cent.,  and  of  verifications  of  85.9  per  cent  Out  of  3,713  predic- 
tions, 2,719,  or  73.3  per  cent.,  have  been  fully  verified ;  292,  or  7.9  per  cent.,  have  been 
three-fourths  verified  ;  459,  or  12.4  per  cent.,  have  been  one-half  verified ;  83,  or  2.3  per 
cent.,  one-fonrth  verified ;  160,  or  4.4  per  cent.,  have  failed.  The  percentages  for  the 
four  elements  have  been :  Weather,  94.4 ;  wind,  87.5 ;  temperature,  84.1 ;  barometer, 
77.6.  The  percentages  of  verifications  by  geographical  districts  have  lieen :  Aew 
England,  84.7 ;  Middle  Atlantic  States,  87.0 ;  South  Atlantic  SUtes,  86.4 ;  East  Gulf 
States,  88.8 ;  West  Gulf  States,  88.3 ;  Lower  Lakes,  86.4 ;  Upper  Lakes,  82.5 ;  Fennc^see 
and  the  Ohio  Valley,  87.9 ;  Upper  Mississippi  Valley,  83.7 ;  Lower  Mtssoun  Valley,  83.8. 

Cautionary  «>ol».— During  the  month  8:J  cautionary  signals  have  been  displayed  at 
stations  on  the  Golf  and  Atlantic  coasts  and  the  Lakes.  Of  these,  49,  or  59  per  cent., 
were  justified  by  subsequent  high  winds  within  one  hundred  mUes  of  the  stations  where 
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they  were  displayed,  aud  34,  or  41  per  cent.,  were  not  justified  so  far  as  known.  Fifty- 
ouo  iii8tauce8  of  high  winds,  when  no  signals  were  diHplayed,  have  also  been  reported 
from  these  station**.  Telegraphic  commuMication  with  the  North  Carolina  coast  sta- 
tions has  been  interrupted  during  the  mouth. 

NAVIGATION. 

Stage)*  of  water. — In  the  table  on  Chart  No.  Ill  is  shown  the  highest  and  lowest  read- 
ings on  the  river-gauges  for  the  month.  It  will  be  seen  that  the  lowest  Water  in  the 
Missouri  and  the  extreme  upper  portion  of  the  Mississippi  occurred  about  the  middle 
of  the  month,  after  which  time  these  rivers  rose  until  they  reached  their  highest  readings, 
at  the  close  of  the  month.  The  lower  portion  of  the  Mississippi,  as  also  the  Ohio  and  its 
tributaries,  and  the  Red  River,  all  reached  their  lowest  readings  on  the  last  day  of  the 
month.  The  >f1ssissippi  was  slightly  above  the  danger-line  at  Vicksburg  from  the  1st  to 
the  23d.  At  Keokuk,  on  the  2tith,  navigation  was  obstructed  by  the  very  low  stage  of 
water ;  also  at  Pittsburgh  on  the  29tb.  At  Cambridge,  Tex.,  on  the  21st,  water  was 
very  high  in  the  Red  River.  At  Indianola,  on  the  IGth,  tide  was  8  feet  higher  than 
usual.  At  Leavenworth,  destructive  freshet  on  the  18th,  and  river  very  high  on  30tb. 
At  Creswell,  Marion  County,  Kans.,  highest  Hood  for  many  years.  At  Sedgwick,  Kans., 
on  the  19th,  river  rose  23  feet  in  24  hours.  Hutchinson,  and  other  towns  in  Eastern 
Kansas,  destractive  freshet  on  the  20th,  and  subsequently. 

Ice  in  rivers  and  opening  of  navigation* — The  most  interesting  feature  under  this  bead 
relates  to  the  ice  blockade  in  Lake  Huron,  the  northern  end  of  which  was  open  while 
the  southern  was  closed ;  at  Saint  Clair  Flats  the  blockade  lasted  from  the  8th  to  the 
15tb,  after  having  been  open  during  the  previous  two  weeks.  At  Fort  Brady,  Mich., 
ice  was  running  m  river  from  7th  to  14tb.  Navifltation  opened  as  follows :  Erie  Canal 
on  the  8th.  Marqnetfe,  6rh ;  heavy  floating  ice  from  the  1st  to  the  6th.  The  first  ves- 
sel arrived  at  Oswego,  N.  V.,  from  Lake  Michigan  on  the  11th. 

TKMPERATUKK  OF  .WATBB. 

The  temperature  of  the  water  in  the  rivers  and  harbors  is  shown  by  the  table  on  Chart 
No.  II.  The  highest  temperatures  are:  79^  Savannah  :  82°  Augusta;  9tF  Key  West. 
Lowest  temperatures:  33"^  Eastoort  and  Marquette ;  3(5^  Escanaba;  iH^Ouluth;  40^ 
Alpena;  41^  Detroit  and  La  Crosse. 

Largest  ranges. — 27°  La  Crosse  ;  24°  Grand  Haven  ;  23°  Cleveland  and  Keokuk;  22P 
Buffalo  ;  21°  Pittsburgh  ;  20^  Duluth  and  Saint  Paul. 

Smallest  ranges. — 3- San  Francisco;  4°  Eastport;  7°  Chicago;  8^  Saint  Paul;  U°  Mar- 
quette, Portland,  Me. 

ATMOSPHERIC  ELECTRICITY. 

Thunder-storms  or  diffuse  lightning  stre  reported:  Ist,  MassachnsettP,  Tennessee;  2d, 
Colorado,  Dakota,  Kansas,  Missouri,  Texas,  Vermont ;  3d, Indian  Territory,  Louisiana, 
Mississippi,  Texas,  Tennessee;  4th,  Dako  i  a,  Illinois,  I  iwa,  Indian  Territory,  Louisi- 
ana, Massachusetts,  Mississippi,  South  Carolina,  Texas ;  5th,  Florida,  Georgia,  Kansas, 
Kentucky,  Mississippi,  North  Carolina;  6th,  Florida,  Georgia,  Louisiana,  Mississippi, 
South  Carolina,  Tennessee,  Texas :  7tb,  Alabama,  Florida,  Illinois,  Mississippi,  Mew 
Mexico,  Texas  (lightning);  8th,  Indiana,  North  Carolina,  Nebraska;  9th,  Dakota, 
Maryland,  Nebraska,  Texas ;  10th,  Colorado,  Dakota,  Illinois,  Kansas,  Missouri,  Ne* 
braska,  Texas ;  11th,  Alabama,  Florida,  Indian  Territory,  Kansas,  Texas;  12rh,  Ala- 
bama, Georgia,  Illinois,  Kansai*,  Louisiana,  Missis«iippi,  Missouri,  Tennessee,  T(>xas; 
13th,  Colorado,  Georgia,  Illinois,  Indian  Territory,  Mississippi,  Tennessee,  Texas,  Utah; 
14th,  Colorado,  Dakota,  Florida,  Illinois,  Indiana,  Indian  Territory,  Kansas,  Missis- 
sippi, Missouri,  Nebraska,  North  Carolina,  South  Carolina,  Tennes^^ee,  Texas,  Wiscon- 
sin; 15th,  California,  Dakota,  Florida,  Illinois,  Indiana,  Iowa,  Michigan,  Minnesota, 
Missouri,  Nebraska,  New  York,  North  Carolina,  Ohio,  Pennsylvania,  Tennessee,  Texas, 
Wisconsin  ;  16th,  Connecticut,  Dakota,  Illinois,  Iowa,  Kansas,  Massachusetts,  Mary- 
land, Maine,  Michigan,  Minnesota,  Missouri,  Nebraska,  New  Jersey,  New  York,  Pennsyl- 
vania, Tennessee,  West  Virginia ;  17th,  Connecticut,  Dakota,  Illinois,  Iowa,  Maasachu- 
setts,  Maine^  Nebraska,  New  Jersey,  New  York,  Pennsylvania,  Wisconsin  ;  18th,  Con- 
necticut, Florida,  Iowa,  Kansas,  Maine,  Nebraska,  New  York,  Rhode  Island,  Texas,  Ver- 
mont; 19th,  Dakota,  Florida,  Georgia,  Kansas,  Minnesota,  Missouri,  Nebraska,  Texas, 
Virginia;  20th,  District  of  Columbia,  Dakota,  Illinois,  Indiana,  Iowa,  Kansas,  Ken- 
tucky, Maryland,  Michigan,  Mississippi,  Minnesota,  Missouri,  North  Caroliua,  New  Jer- 
sey, Ohio,  Pennsylvania,  Texas,  Virginia,  West  Virginia,  Wisconsin  ;  21st,  Alabama, 
Connecticut,  District  of  Columbia,  Dakota,  Delaware,  Georgia,  Indiana,  Ka*  a&%  Mary- 
land, Michigan,  Ni»rth  Carolina,  New  Jersey,  New  York,  Ohio,  Pennsylvania,  South  Caro- 
lina, Tennessee,  Texas,  Virginia,  West  Virginia;  22d,  Connecticut,  Delaware,  Georgia, 
Kansas,  Massachusetts,  Maryland,  Missouri,  Nel»raska,  North  Carolina,  New  Hampshire, 
New  Jersey,  New  York,  Ohio,  Pennsylvania,  Tennessee,  Texas.  Vermont,  Virginia,  West 
Virginia ;  23d,  Colorado,  Dakota,  Florida,  Kansas,  Maine,  Missouri,  North  Carolina, 
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Nebraska,  Texaa;  24tb,  Colorado,  Kansas,  Maine,  New  York,  Texas,  Vermont.,  Wyom- 
ing; 25th,  Colorado,  New  Jersey,  Texas,  Vermont,  Wyoming;  26th,  Florida,  Nebraska, 
New  Jersey,  Pennsylvania, Texas  ;  27th,  Missonri,  Nebraska,  New  Jersey,  Texas;  2dtb, 
Connecticut,  Dakota,  Minnesota,  Mississippi,  Nebraska,  Texas  ;  29th,  Dakota,  Illinois, 
Minnesota,  Nebraska,  Texas;  30th,  Colorado,  Connecticut,  Dakota,  Illinois,  Indian 
Territory,  Iowa,  Kansas,  Massachusetts,  Michigan,  Maine,  Nebraska,  New  Jersey,  New 
York,  Wisconsin ;  31st,  Dakota,  Illinois,  Iowa,  Kansas,  Minnesota,  Missouri,  Ne- 
braska, Wisconsin. 

Telegraphic  ground  currents  were  reported  at  Santa  V6  on  the  23d  and  24th.  Strong 
cnrrent«  also  prevailed  in  the  Middle  and  Eastern  States  during  the  aurora  of  the  2dth. 
At  Pike's  Peak  on  the  12th  and  24tb. 

Auroras. — The  auroras  of  the  month  of  May  have  been  more  numerous  and  brilliant, 
and  more  extensively  observed,  than  for  some  years  past.  They  baveH)een  reported 
from  three  hundred  and  thirty  stations,  on  seventeen  dates,  distributed  as  follows 
(the  numbers  following  the  name  of  each  State  express  the  number  of  reports  received) : 
1st,  Iowa,  1.  2d,  New  Jersey,  10;  Michigan,?;  Dakota, 3;  Massachusetts,  10 ;  New 
York,  7 ;  Pennsylvania,  7 ;  Virginia,  3 ;  West  Virginia,  1 ;  Connecticut,  3 ;  Rhode  Island, 
1 ;  District  of  Columbia,  1 ;  Nebraska,  1 ;  Illinois,  1 ;  Iowa,  2 ;  Maryland,  3 ;  Minnesota,  1 ; 
New  Hampshire,  2;  Ohio,  2;  Vermont,  1;  Wisconsin,  4.  3d,  Massachusetts,  2 ;  Minne- 
sota, 2 :  Michigan,  3  ;  Nevada,  1 ;  Michigan,  1 ;  Delaware,  1 ;  Iowa,  1 ;  New  Hampshire, 
1 ;  New  Jersey,  1 ;  Ohio,  1 ;  Wisconsin,  3.  4th,  New  York,  1 ;  Michigan,  1;  Massachu- 
setts, 1.  7th,  Kansas,  1.  9th,  Wisconsin,  1.  10th,  Maine,  2 ;  Michigan,  1 ;  New  Jersey, 
1.  11th,  Michigan,  2;  Maine,  3;  New  Hampshire,  2;  New  York,  1.  12th,  New  Hamp- 
shire, I;  New  Yoik,  1.  13th,  Maine,  1;  Massachusetts,  1.  16th,  New  York,  1.  16th, 
New  York,  1.  21st,  New  York,  I.  28th,  New  Jersey,  12 ;  New  York,  25  ;  Michigan,  9  ; 
Massachusetts,  14;  Vermont,  5;  Ohio,  14;  Illinois,  B;  Virginia,*6;  lo^  a,  40,  of  which 
28  are  due  to  the  kind  co-operation  of  Prof.  J.  Hinrichs ;  Pennsylvania,  8 ;  Maine,  7  ; 
Indiana,?;  Tennessee,  2;  North  Carolina,  2;  Kentucky,  I;  Wisconsin,  2;  West  Vir- 
ginia, 1 ;  New  Hampshire,  2;  Connecticut,  2;  Rhode  Island,  2 ;  Missouri,  1 ;  District  of 
Columbia,  I;  Dakota,  1;  Delaware,  1;  Kansas,  1;  Maryland,  5;  Minnesota,  1.  29rh, 
Ohio,  2;  New  York,  4;  Virginia,  1 ;  Wisconsin,!.  30th,  Maine,  4  ;  New  York,  1;  Wis- 
consin, ].    3lst,  Minnesota,  2. 

The  large  number  of  reports  relative  to  the  brilliant  aurora  of  the  2dth,  render  this 
especially  interesting.  The  following  preliminary  account  is  all  that  need  at  present 
be  given.  It  was  visible  from  Maine  on  the  east  to  Kansas  and  Dakota  on  the  west, 
and  as  far  south  as  Nortb  Carolina  and  Kentucky.  At  Washington  three  arches  were 
seen  in  the  northern  heavens,  the  altitude  of  the  upper  one  being  about  23^,  with 
streamers  t-o  45^.  At  Vevay,  Ind.,  the  arches  rose  to  the  altitude  of  45"  and  streamers 
to  the  zeiiith  ;  the  magnetic  compass  needles  were  in  constant  agitation,  oscillating 
through  an  arc  of  ^,  Throughout  Eastern  Iowa  the  heavens  appeared  illnmiDated 
by  streams  from  the  north  passing  to  the  zenith.  At  Cambridge  and  Waltham,  Maas., 
arches  reached  to  the  zenith,  and  fragments  formed  to  the  south.  At  Grand  Haven, 
Mich.,  the  streamers  and  light  extended  from  east  and  west  through  the  zenith.  At 
Detroit,  Mich.,  three  arches  were  seen  at  altitudes  of  45^,  65^,  and  90^ ;  also  a  corona 
near  the  zdnith,  and  streamers  and  light  10^  south  of  zenith ;  the  three  arches  were 
continually  moving  upward  or  southward  and  back  again,  reaching  sometimes  15^ 
south  of  zenith.  At  Adrian,  Mich.,  two  arches  first  appeared,  then  a  third  one  at  or 
south  of  zenith,  from  east  to  west ;  similar  phenomena  was  seen  throughout  Michigan. 
In  Connecticut  streamers  flashed  near  to  the  zenith.  In  Illinois  and  Indiana  observers 
generally  report  no  true  arch,  but  only  waves,  clouds,  and  streamers  of  light.  At  Gardi- 
ner, Me.,  a  beam  from  east  to  west  reached  the  zenith.  New  Jersey,  two  arches  seen, 
the  second  indefinite  and  within  the  first.  Central  New  York,  arches  from  east  to  west 
through  the  zenith,  and  two  or  three  others  lower  down  toward  the  north ;  a  fine  corona 
was  observed  at  Cazenovia,  North  Volney,  Oneida,  and  North  Argyle ;  at  New  York  City 
the  altitudes  of  the  arches  were  45^,  with  streamers  to  the  zenith.  In  Ohio  telegraph- 
lines  were  affected  with  ground  currents,  and  one  and  sometimes  two  perfect  arches  were 
observed,  with  streamers  reaching  75"^  altitude.  Vermont,  one  of  the  most  brilliant 
ever  seen;  corona  was  seen  at  Newport.  Wisconsin, corona  was  seen  at  Manitowoc, 
Neillsville,  and  Rocky  Run.  The  electric  disturbance  on  telegraph-wires  was  sufficient 
to  interrupt  the  ordinary  business  between  New  York,  Buffalo,  Baltimore,  Montreal, 
and  Washington. 

OPTICAL  FHRNOMEXA. 

Solar halos. — 1st,  Indiana,  New  Jersey, New  York;  2d,  Illinois,  Indiana,  Iowa,  Min- 
nesota, Ohio,  Wisconsin ;  3d,  Delaware,  Maryland,  New  Jersey,  New  Mexico,  Ohio, 
Pennsylvania,  Virginia,  Vermont ;  4th,  Georgia,  Iowa,  Maine,  Nebraska,  New  Hamp- 
shire, Ohio,  South  Carolina ;  5th,  Indiana,  Iowa,  Massachusetts,  New  Jersey,  New  York, 
Ohio,  Rhode  Island,  Wisconsin ;  6th,  Colorado,  Connecticut,  Maine,  Massachusetts, 
New  Hampshire,  New  York ;  7th,  Minnesota,  New  Jersey,  New  Mexico,  Wyoming ;  8th, 
Connecticut,  Iowa,  Massachusetts,  Michigan,  Nebraska,  New  Hampshire,  Ohio,  Rhode 
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Island  ;  9th,  New  York ;  10th,  Alabama,  Florida,  Illinois,  Kansas,  Kentacky,  Mississippi 
New  York  ;  lltb,  Iowa,  New  York^Wisconsin  ;  I2thy  Conuecticnt,  Indiana,  Iowa,  Mass- 
achasetts,  New  York,  Ohio, Rhode  Island,  Wisconsin;  13th,  Indiana,  Maine, New  Jer- 
sey, Ohio^  Wyoming ;  14tby  Alabama,  Indiana,  Kentucky ;  15th,  Alabama,  Dakota, 
Indiana, Iowa,  Louisiana, New  York, Ohio;  16tb,  Florida,  Indiana,  Iowa,  New  York, 
Tennessee^  Wisconsin  ;  17th,  Georgia,  Illinois,  Indiana,  Massachusetts,  New  Jersey,  New 
Y'ork,  Ohio ;  Itith,  Connecticut,  Illinois,  Indiana,  Mississippi,  New  York,  Ohio,  South 
Carolina,  Wisconsin  ;  19th,Conuecticut,  Florida,  Georgia,  Illinois,  Indiana,  Michigan, 
New  Hampshire,  New  York,  Ohio,  Wisconsin  ;  20tb,  Connecticut,  Illinois,  New  Jersey, 
Rhode  Island ;  21st,  Maine,  New  Hampshire ;  22d,  Illinois ;  23d,  Texas ;  24th,  Alabama; 
25th,  Nebraska;  26th,  New  Hampshire;  28th, Connecticut,  Illinois,  Michigan,  Wiscon- 
sin; 29th,  Nebraska;  30th,  Illinois;  31st,  Connecticut,  Massachusetts,  New  York, 
Rhode  Island. 

Lunar  halos, — ^2d,  Iowa,  Missouri ;  5th,  New  York  ;  14th,  Indiana;  15th,  Iowa,  Michi- 
gan, New  Jersey,  Pennsylvania ;  16th,  Indiana,  Kentucky,  New  Jersey,  Ohio ;  17th, 
Connecticut,  Georgia,  Illinois,  Indiana,  Iowa,  Maine,  Massachusetts,  New  Jersey,  North 
Carolina,  Texas,  Wisconsin  ;  Ititb,  Alabama,  IlUnoiH,  Indiana,  Iowa,  Louisiana,  Michi- 
gan, Missouri,  New  Jersey,  Now  York,  Tenntssee,  Wisconsin  ;  19tb,  Delaware,  Indiana, 
Maine,  Michigan,  Minnesota,  New  Jersey,  New  York,  Ohio,  Pennsylvania,  Texas,  Utah, 
Virginia;  20th,  Mississippi,  Missouri,  New  Jersey,  New  York,  .Virginia;  2l8t,  Colorado, 
Michigan,  Missouri,  Texas;  22d,  Kausan,  Missouri,  Nebraska,  Texas,  Virginia;  23d, 
Iowa,  Mitsovri,  Texas;  24th,  Alabama,  Missouri ;  25th,  Minnesota ;  27 tb, Georgia,  Iowa; 
28tb,  Florida;  29th  and  30th,  Louisiana. 

Miragc—Tyhee  Island,  Ga.,  Isf,  dth ;  Duluth,  Minn.,  8tb,  23d,  24th  ;  New  Bedford, 
Mass.,  25tb  ;  Barnegat,  N.  J.,  31st. 

Sdntillatian  of  atars.^'So  observations  of  scintillation  have  been  received  for  May. 

MISCELLANEOUS  PHENOMENA. 

Zoological. — Botanical. — ^The  blooming  and  ripening  of  fruits  only  have  been  reported  : 
Apple  in  bloom  on  The  5th  in  Connecticut ;  19th,  Georgia ;  7th  and  13th,  Illinois ;  7th, 
13tli,  and  17th,  Iowa;  19th  and  31st,  Maine ;  16th,  17th,  and  21st,  Massachusetts ;  13th, 
Missouri ;  2d,  Nebraska ;  4th,  New  Jersey ;  15th,  New  Hampshire ;  2l8t  and  30th,  New 
York ;  6th,  7th,  8th,  13tb,  I4th,  and  15th,  Ohio ;  14th  and  22d,  Pennsylvania ;  19th,  Ver- 
mont ;  18tb, Wisconsin.  Asparctgus  ripe,  1st,  Massachusetts.  Cherry  in  bloom,  1st,  7th, 
11th,  12ch,  and  13th,  Ma8sachnsett<s ;  4th,  Connecticut ;  14th,  15th,  and  16th,  New  York ; 
Ist,  Ohio ;  8th,  Pennsylvania ;  16th,  Vermont ;  ripe,  22d,  Mississippi.  Currants'iu  bloom, 
6th,  Massachusetts.  Peach  in  bloom,  6th,  Connecticut;  3d  and  13th,  Massachusetts; 
19th,  New  York;  2d,  11th,  and  15th,Ohio;  ripe,  30th,  Texas.  Pear  in  bloom,  4th,  Illinois; 
16th,  Maine;  10th,  13th,  14th,  and  17th,  Masachnsetts ;  17th^  New  Hampshire ;  18th,  19th, 
and  21st,  New  York  ;  9th  and  18th,  Pennsylvania.  Plum  m  bloom,  ]8tb,  Illinois ;  11th 
and  13th,  Iowa;  3d  and  13th,  Massachusetts :  19th,  New  York;  18th,  Pennsylvania; 
15th  and  18th,  Vermont ;  t2th,  Wisconsin ;  ripe,  22d,  Mississippi.  Quince  in  bloom,  26tb, 
Massachusetts;  9th,  New  Jersey;  18th,  Ohio;  19th,  Pennsylvania.  Blackberries  in 
bloom,  20tb,  New  Jersey ;  ripe,  10th,  Texas.  Almond  in  bloom,  2d,  Nebraska.  Straw- 
Iferriee  in  bloom,  Ist,  New  Jersey. 

Birds. — ^The  first  arrival  and  their  migrations  are  reported  as  follows:  BlackhirdSf 
3d,  Kansas.  BlufjaySy  5tb,  Kansas.  BohoHnka,  I8th,  Iowa;  15th,  Maine;  13th  and 
15th,  Massachusetts ;  14th,  New  York.  Cuckoos,  19th,  New  Jersey.  Ducks.  30th,  Da- 
kota; 19th,  Massachusetts,  northwest,  and  22d,  northeast.  Qeese.  3d,  4th,  5th,  and  6th, 
Nebraska,  north  ;  15th,  Minnesota,  north.  KingUrdSy  7tb,  Nebraska ;  I2th,  Ohio.  Mnr- 
tins,  2d,  Wisconsin.  Nighthausks,  16th,  Iowa,  (frioles,  1st,  Maine ;  10th  and  14th,  Massa- 
ohnsetts;  12th,  Nebraska;  12th  and  15th,  New  York ;  12th,  Ohio;  14th.  Vermont ; 
17th,  New  Jersey.  Bobbins,  with  young,  15th,  New  York.  Swallotvs.J  th,  Maine;  6th, 
Massachusetts;  9th,  Nebraska;  1st,  14tb,  and  16th,  New  York ;  3d, Ohio;  8th,  Utah; 
6th  and  7th,  Vermont ;  14th,  Virginia.  Yellowbirds,  8th  and  10th,  Massachusetts ;  17th, 
New  York.     Whip-poor-wills,  19th,  Iowa ;  14th,  Massachusetts ;  1st,  Ohio. 

Insects. — Grasshoppers,  flying  at  Camp  Sheridan,  N<sbr.,  north  28th,  northeast  29th; 
2d,  still  hatching  out  at  Creswell,  Kans.,  and  at  Corning,  Mo. ;  lstto22d,  batching  out 
at  Clear  Creek,  Nebr. ;  at  Howard,  Nebr.,  have  hatched  out  during  the  month,  and, 
although  heavy  rains  have  destroyed  many,  they  are  still  damaging  crops ;  27th,  at 
Melissa,  Tex.,  brought  thither  by  west  winds ;  left  same  at  noonday ;  Mesquite,  Tex. 
(no  date),  damaging  crops ;  14th,  Fopt  Gibson,  Ind.  T.,  disappeared,  drowned  out  by 
heavy  rains;  29th,  North  Platte,  flying  north;  Omaha,  injured  by  cold  rains;  many 
destroyed  by  the  farmers ;  iivjuring' crops  somewhat;  28th,  coming  out  of  the  ground 
at  Sonth  Orange,  N.  J. ;  30th,  appeared  at  Ardenia,  N.  Y. ;  7th,  8th,  and  9th,  at  Boeme, 
Tex.,  flying  north,  large  swarm ;  10th,  all  gone ;  12th  to  25th,  GrifiSn,  Tex.,  flying  north, 
no  damage  done ;  Denison,  Tex.,  hatched  out  rapidly  the  first  three  days  in  April ; 
April  23a,  began  moving  and  destroying;  May  15tb,  commenced  flying  northward, 
with  Bontberly  winds,  their  numbers  steadily  decreasing  nnril  the  26th,  when  they 
disappeared.      Colorado  beetle. — Destroying  potato-crop  at  Milford,  Ind. ;  doing  much 
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damage  at  Litchtield,  Micb.;  destructive  at  Aiibnrn,  X.  H. ;  I6tb,  South  Orauge,  N, 
J, ;  6th,  Srarkey,  X.  Y. ;  i:nb,  MorKantown,  W.  Va. ;  20th,  Flushing,  N.  Y. 

FisHKs. — Sturgeon y  3d,  Lower  Brnle  Agency,  caught  in  Missouri  River. 

Folar  hands. — Nebraska,  Plattsmontb,  1st.  Ohio,  Carthageua,  2d,  3d,  12th,  13th, 
18th,  2:M,  and  30tb.  Iowa,  Monticello,  2d  ;  Guttenberg,  3d  and  25th  :  Iowa  City,  4th, 
10th,  2()th  to  31st ;  Nora  Springs,  2Hth.  Minnesota,  Duliith,  3d'.  Maine,  Eastport,  10th. 
Kentncky,  Louisville,  17th  and  Hist.  Georgia,  Tybee  Inland,  17th.  Louisiana,  Point 
Pleasant,  l^Jth.  New  Hampshire,  Aubnrn,2^kl.  New  York,  Waterburgh,27th.  Illinoii^, 
Eluaira,  2c<tb.    Virginia.  Wytheville,  30th  and  3l8t. 

SutiseUi. — The  characteristics  of  the  sky,  as  indicative  of  approaching  fair  or  fonl 
weather,  have  been  observed  daily  at  sunset  at  all  Signal-Service  stations.  The  monthly 
means  from  100  stations  show  that  74  doubtful  cii8e«i,  or  blanks,  were  recorde<l,  and 
that  out  of  the  remaining  2,712  cases,  2,15d,  or  79.5  per  cent,  have  been  followed  by 
the  expected  weather. 

Prairie  and  forest  fires. — Near  "Wytheville,  W.  Va.,  Ist,  2d;  Oregon,  Mo.,  let,  4th; 
Monticello,  Iowa,  4th ;  Clear  Creek,  Nebr.,  4th,  9th ;  Brookhaven,  N.  Y.,  7th ;  Wap 
Dinger's  Falls,  N.  Y.,  7th,  12tb,  13th,  14th  ;  Omaha,  Nebr.,  Hth,  9th  ;  Marquette.  Mich.. 
9th,  11th,  29th;  Burlington.  Vt.,  11th;  Eastport,  11th,  12th,  loth,  16th;  Dulnth, 
Minn.,  12th ;  Grand  Rapids,  Mich.,  13th  ;  in  northern  New  York,  12th  to  end  of  month; 
Alpena,  Mich.,  and  in  New  Brunswick,  14th ;  Portland,  Me.,  14th,  15tb,  16th  ;  Spring- 
field, Mass.,  White  Mountains,  N.  H..  and  Nile,  N.  Y.,  15th;  Mount  Desert,  Me.,  and 
Adirondack  Mountains,  16th ;  Fall  River,  Mass.,  17th ;  Escanaba,  Mich.,  17th,  23<l 
(town  in  great  danger),  29th,  31st ;  Portsmouth,  N.  C,  20th  ;  31st,  for  several  daya 
extensive  forest-fires  have  been  raging  in  Marquette,  Saint  Clair,  and  Lapeer  Counties, 
Mich.,  and  the  towns  of  Onata,  Schoolcraft  County,  and  Greenwood,  Ogemaw  County, 
were  entirely  destroyed. 

Meteors,-- Uif  North  Volney,  N.  Y. ;  Jacksonburgh,  Ohio.  5th,  Stockton,  Tex.  10th, 
Jacksonbnrgh,  Ohio.  11th,  Tybee  Island;  Lyndon,  III.;  Wilmington,  N.  C.  12th, 
Tybee  Island ;  Salem,  N.  J.  17th,  Breckenridge.  20th,  Jaoksoubnrgb,  Ohio.  2l8t, 
]>ayenworth.  22d,  Oregon,  Mo. ;  Embarass,  Wis.  25th,  Starkey,  N.  Y.  27th,  Wood- 
stock,  Md.    28th,  Woodstock,  Md. ;  Carthagena,  Ohio.    29th,  Monticello^  Iowa. 

Zodiacal  light  was  observed  aa  follows:  Sonthington,  Conn.,  3d,  4th,  6th.  7th,  aod 
12th  ;  Monticello,  Iowa,  1st,  4tb,  5th.  6tb,  7th,  8th,  10th,  11th  ;  Cambridge,  Mass.,  8th; 
Adrian,  Mich.,  3d,  6th,  11th ;  Atco,  N.  J.,  4th,  12th,  13th,  14tb ;  Waterburgh,  N.  Y.,  4tb, 
6th ;  Wytheville,  Va.,  1st,  9th,  10th ;  Savannah,  Ga.,*  1st,  2d,  3d, 5th,  7th,  8i:h,  9th,  lUth, 
11th,  13th,  14th,  15th,  16th,  29tb,  30tb,  31st;  Tybee  Island,  Ga.,  12th,  14th,  31st. 

Earthquakes  have  been  reported  as  follows :  On  the  2d,  Osbawa,  Canada  W^est,  at 
10.20  p.  Di.,  shock  lasting  ten  seconds-  9th,  at  8.30  p.  m.,  several  shocks,  laating  five 
minutes,  on  the  coasts  of  Peru,  Bolivia,  and  Chili.  lOtb,  earthquake- waves  on  the 
Sandwich  Islands  and  the  California  coast.  According  to  the  Simultaneous  Interna- 
national  Reports  received  at  this  office  from  Costa  Rica,  a  feeble  earihqnake  shock  was 
experienced  at  San  Jos^,  at  oh.  28m.  a.  m.,  local  time  of  the  10th  (or  bh.  24m.  Iqniqne 
time),  and  tberefoie  9h.  54m.  after  the  occurrence  of  the  shock  at  the  place  of  its 
origin,  loth,  Port  Stanley,  Ontario,  in  the  morning,  a  wave  five  feet  high,  probably 
due  to  some  earthquake  shock,  suddenly  swept  along  the  northern  shore  of  Lake  Erie, 
followed  for  an  hour  by  smaller  ones.  25th,  earthquake  shock  Kuoxville,  Tenn.  26tb. 
3  p.  m.,  earthquake  ^hock  New  Harmony,  Ind. 

Concerning  the  earthquake  of  the  evenir  g  of  the  9th  on  the  southern  coast  of  Pera, 
and  the  accompanying  destructive  wave  which  spread  over  a  great  part  of  the  Pacific 
Ocean,  the  reports  that  have  been  received  are,  in  brief, to  the  following  effect:  Aboat 
8.30  p.  m.,  several  very  heavy,  destructive  earthquake  shocks  occurred  within  foor  or 
five  minutes  throughout  tbe  region  from  Arica  (latitude  18.4^  south)  to  Mexillones, at 
the  southern  extremity  of  Bolivia,  and  apparently  proceeding  from  a  central  regioo 
near  the  boundary  between  Peru  and  Bolivia,  or  near  the  volcano  Llago  (Laguna  f  or 
Argua  f ).    The  shocks  were  felt  with  less  severity  at  Antofagasta  (possibly  the  town 
of  that  name  in  the  Argentine  Confederacy,  latitude  26^^  soutb,  longitude  67^^),  and 
also  throughout  Chili  and  Northern  Peru.    The  shock  was  immediately  followed  by  a 
great  ocean-wave,  which  began  by  a  recession  of  tbe  sea  from  the  shore ;  this  recession 
seems  to  have  been  going  on  during  the  continuance  of  tbe  shocks.    Within  a  few  min- 
utes after  the  last  severe  shock,  and  in  some  cases  while  iire-engines  were  being  placed 
placed  near  the  sea-shore  to  o'htain  water  for  extinguishing  the  fires,  the  great  wave  sud- 
denly dashed  up  over  the  shore,  destroying  everything  within  its  reach.    Among  the 
detailed  reports  that  have  been  received  are  the  following :  Beginning  at  the  ceutral 
region  at  the  month  of  the  river  Loa  (latitude  21.5^  south,  longitude  22.5°  west)  we 
have, first, Cobija  (latitude  22.5*^  south), three-fourths  of  the  town  destroyed;  ware 
thirty-five  feet  high.    Tocopilla,  town  obliterated.    Mexillones  (latitude  23.1°  soath), 
town  two-thirds  obliterated ;   wave  sixty-five  feet  hi^b.    Coquimbo  (latitude  29.9^ 
south),  light  shocks.    Going  northward  we  have,  first,  Pebillon  de  Pica,  or  Cbavaoago, 
(latitude  21.2°  south),  town  obliterated  by  the  shock,  fire,  and  the  water;  many  veseels 
Inured  in  the  harbor;  the  sea  continued  greatly  agitated  all  night.  HuaniUos,  town  ob- 
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literated ;  wave  nearly  sixty  feet  high.  Iquique  (latitade  20.2^  south),  shocks  about  8.30 
p.  m.,  exact  interval  from  first  to  last  four  minutes  and  twenty  seconds,  all  proceeding 
from  the  southeast,  and  with  great  regularity  ;  the  whole  town  shaken  down,  burned 
with  fire,  or  washed  away ;  the  recession  of  the  sea  occurred,  and  the  first  great  wave 
came  in  several  minutes,  possibly  ten  minutes,  after  the  first  shock.  Arica  (latitude 
18.4^  south),  very  numerous  shocks,  destroying  all  the  fine  buildings,  followed  by  a 
recession  of  the  sea,  ancf  then  eight  successive  waves,  from  ten  to  fifteen  feet  in  height. 
Ilo  (latitude  1.6°  south),  partly  destroyed  by  ocean-wave.  Callao  (latitude  12°  south, 
longitude  77.1°  west),  the  first  ocean-wave  felt  at  11  p.  m. ;  several  distinct  rises  and  falls 
were  felt  during  the  night ;  the  highest  rise,  about  eight  feet,  occurred  at  4  a.  m.,  10th. 
Anaheim,  Cal.  (latitude  33.8^  north),  ocean- wave  rose  twelve  feet  in  a  few  minutes. 
Gaviota,Cal.  (latitude  34.4^  north,  longitude  120.1°),  water  rose  and  fell  twelve  feet  three 
times  in  succession,  between  7.10  a.  m.  and  7.30  a.  m.  San  Francisco  f37.5°  north,  longi- 
tude 122.5°),  first  earthquake- wave  began  6.18  ;  maximum  wave  of  fourteen  inches  rise 
and  fall  at  8.20  a.  m.,  with  maxima  one  hour  apart;  five  rises  and  falls  of  nine  inches 
occurred  in  eight  miuutes, superposed  upon  the  larger  wave.  Sandwich  Islands: 
throughout  these  islands  the  waves  were  large  and  sometimes  destructive.  The  time 
of  the  first  wave  is  well  fixed  for  Honolulu  as  4.45  a.  m.,  at  which  time  the  tide  ran 
out  and  retuilied  in  twelve  minutes;  in  this  time  the  observers  at  Oahu  and  Maul 
agree.  At  Hilo,  farther  southeastward,  the  observer  says  the  ebb  began  at  4  a.  m.,  and 
the  wave  swept  in  at  5  a.  m.,  and  others  kept  coming  in  all  day ;  at  7  a.  ro.  a  wave  was 
timed  and  found  to  occupy  four  minutes  in  going  through  an  extreme  rise  and  fall  of 
fourteen  feet ;  in  the  afternoon  three  successive  waves  were  timed  and  the  average 
gave  tor  each  twenty  minutes  in  passing  through  its  rise  and  fall  of  ten  and  a  half 
feet.  The  heights  of  the  waves  at  the  different  islands  are  as  follows:  On  Hawaii,  five 
feet  at  Kaiwaihie ;  thirty  feet  at  Kealakekua;  thirty-six  feet  at  Hilo.  On  Maui,  six  to 
twelve  feet  at  Makee  and  Mamalua ;  twelve  feet  at  Lahaina;  twenty  two  feet  at 
Kabnlui.  On  Oahu,  four  feet  Uin  inches  at  Honolulu.  On  Kanah,  three  feet  at 
Nalvailiwila.  The  volcano  of  Kilauea  had  exhibited  unusual  activity  during  the  pre- 
vious two  weeks. 

The  following  table  gives  the  means  of  estimating  approximately  the  velocity  of  the 
earthquake  sea-wave  in  its  passage  over  the  Pacific  Ocean : 


Station. 


Oregon 

Callao 

Gaviottt 

San  Francisco 


HoDoluln 157.9 


Arrival  of  wave. 


Local  time. 


h.m. 

8  30  p.  m. 
First,  U  0  p.  m. 
Max.,  4  10  a.  m. 
7h.  lOm.  to  30  a.  m. 
Firat,  6  Id  a.  m. 
Max..  8  20 
Firat,      4  45  a.  m. 


Normal 
time. 


h 

8.5 
11.5 
16.5 
23.6 
SI.  8 
94.1 
32.  6 


NOTES  AND  EXTRACTS. 


Mr.  S.  W.  Holman,  of  Boston,  communicates  to  the  Philosophical  Magazine  the  results, 
txs  regards  the  air,  of  a  new  method  of  studying  the  relation  between  the  viscosity 
and  temperatuie  of  gase^.  As  a  result  of  his  first  experiments,  he  says  it  would  appear 
that  the  viscosity  of  air  increases  proportionally  to  the  0.77  power  nearly  of  the  abso- 
lute temperature  expres^ed  in  centigrade  degrees  between  the  temperatures  32^  and 
•212^  Fahrenheit. 

Mr.  F.  Guthrie  describes  a  mercurial  barometer  of  great  sensitiveness,  concerning 
which  he  states  that  the  models  he  ha^  made  appear  to  succeed  well.  It  consists  of  an 
ordinary  vertical  barometer- tube,  connected  by  a  fiat,  horizontal,  spiral  tube  of  much 
amaller  diameter,  with  a  second  short,  open  tube,  corresponding  to  the  short  leg  of  a 
sypbon-barometer.  A  small  bubble  of  air  is  visible  in  the  spiral  tube,  dividing  the 
mercury  into  two  portions;  the  movement  of  this  bubble  is  more  rapid  than  the 
movement  of  the  top  of  the  mercurial  column  in  the  proportion  of  the  area  of  the 
vertical  and  spiral  tubes. 

Observations  on  the  relation  between  the  weather  and  the  twinkling  of  stars  have 
been  made  for  a  number  of  years  by  Montigny,  in  Belgium,  and,  as  the  result  of  observ- 
ations on  two  hundred  and  thirty  evenings,  with  his  scintillometer,  he  finds  that  the 
scintillations  increase  on  the  approach  of  a  storm,  especially  of  rain. 

The  direct  use  of  the  heat  of  the  snn,  instead  of  its  indirect  use,  as  a  motive  power, 
<;ontinues  to  attract  luuch  attention  in  France,  and  it  is  computed  that  in  Southern 
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Europe,  and  still  more  so  in  tropical  conntries,  it  can  advantageously  replace  wind- 
mills and  water-mills,  and  possibly  steam-enfrines  in  special  cases. 

With  reference  to  the  distribution  of  rain,  Ponsset,  of  Poitiers,  France,  states  that 
in  bis  department,  he  finds  that  the  rain-fall  is  least  in  the  most  wooded  districts, 
contrary  to  the  generally  received  opinion. 

With  reference  to  the  beneficial  sanitary  influence  of  eucalyptus  globulus  the  reports 
firom  Algeria  and  Corsica  unite  in  saying  that,  wherever  the  tree  has  been  extensively 
cultivated,  intermittent  fever  has  been  considerably  decreased  in  intensity  and  in 
frequency. 

Professor  Yiguier  states  as  the  result  of  his  studies  that  the  only  requisites  for  the 
formation  of  hail-storms  are,  first,  the  existence  of  strata  of  air  of  different  tempera- 
tures ;  second,  the  lateral  translation  of  these  strata  ;  and,  third,  the  presence  of 
mountains.  He  excludes  all  reference  to  small  cyclones  and  electric  phenomena,  and 
regards  only  the  mechanical  movements  of  the  atmosphere  and  the  enects  of  the  ine- 
quality of  the  soil. 

With  reference  to  the  measnrement  of  rain-fall  by  means  of  gauges  on  board  of  ships, 
Lieut.  Henry  Horkins,  R.  N.,  states  that  he  has  compared  two  forms  of  marine  rain- 
gauges,  manufactured  respectively  by  Casella  and  Negretti  and  Zambra,  in  hot  i  of 
which  the  receiving-mouth  of  the  gauge  was  kept  nearly  horizontal  by  supporting  the 
apparatus  on  gimbals.  He  finds  Casella's  gauge  slightly  more  trustworthy,  although 
the  differences  between  the  two  are  but  slight,  except  in  windy  weather.  He  recom- 
mends that  two  gauges  be  always  employed,  one  on  each  quarter  of  the  ship,  and  that 
the  mean  between  their  indications  be  the  accepted  result. 

From  a  series  of  observations  on  the  accuracy  of  wet-bulb  thermometers  under  dif- 
ferent conditions,  Messrs.  Marriott  and  Ward  deduce  the  following  copclustons  as  a 
contribution  to  hygrometry : 

First.  The  accuracy  of  the  apparatus  depends  most  upon  the  kind  of  muslin  and  the 
conducting  thread  leading  to  the  water  reservoir ;  those  thermometers  having  thick 
muslin  read  too  high  and  are  less  sensitive ;  in  calms  all  wet  bulbs  read  alike,  but 
when  a  breeze  springs  up  thin  muslins  will  drop  down  a  degree  in  a  few  seconds, 
while  thick  muslins  and  lamp- wicks  require  one  or  two  minutes. 

Second.  The  dry  and  wet  bulbs  should  be  of  the  same  make  and  size— cylindrical 
hulbs  are  much  preferable  to  spherical  ones ;  it  would  be  a  great  advantage  if  the 
muslin  wrapping  could  be  replaced  in  any  w^ay  by  a  roughening  or  frosting  of  the 
glass  bulb. 

Third.  The  open  water- reservoir  should  not  stand  near  either  bulb,  otherwise  they 
would  be  seriously  affected,  and  the  water  cup  should  be  covered  over,  having  only  a 
small  orifice  for  the  conducting  thread ;  the  wet-bulb  covering  should  be  of  yery  nne 
muslin  or  linen,  and  changed  once  a  month  or  oftener,  and  during  very  cold  weather 
the  muslin  covering  should  be  dispensed  with,  provided  a  proper  coating  of  ice  can  be 
obtained  on  the  naked  bulb. 

Fourth.  When  the  muslin  covering  is  to  be  changed  the  bulb  should  be  cleaned  by 
washing  in  dilute  sulphuric  acid. 

In  some  remarks  on  the  above  communication,  Mr.  Whipple,  of  the  Kew  Observa- 
tcry,  called  attention  to  a  series  of  unpublished  observations  made  at  Kew  in  1869, 
which  showed  that  observations  made  with  a  delicate  Regnault  hygrometer  gave  dew- 
points  agreeing  very  closely  with  those  deduced  from  the  readings  of  the  dry  and  wet 
thermometers  by  means  of  Mr.  Welsh's  sliding  rule,  constructed  on  Apjohn's  formula. 

Mr.  Marriott  added  that  he  had  made  observations  with  Dines's  and  Renault's  hy- 
grometers, and  that  they  agreed  together  very  well ;  he  thought  that  the  simplicity  of 
Dines's  hygrometer  was  decidedly  in  its  favor. 

A  very  sensitive  thermometer,  invented  and  used  for  many  years  by  Moritz,  has  been 
recently  described  by  him.  It  consists  essentially  of  a  cylindrical  band  compounded 
of  two  strips  of  platinum  and  silver  soldered  together.  One  end  of  the  band  being 
fastened  the  other  end  is  free  to  move  with  every  change  of  temperature,  and,  in  doing 
so,  moves  a  mirror  mounted  upon  an  axis  in  such  a  way  as  to  reflect  to  the  observer's 
eye  the  divisions  upon  a  fixed  scale,  as  in  magnetic  observatories.  The  instrument,  as 
used  by  Moritz,  may  be  contained  in  a  box  of  less  than  two  inches  on  a  side ;  it  can 
be  exposed  to  the  weather  if  need  be,  and  can,  also,  be  used  as  a  wet -bulb  thermome- 
ter ;  it  appears  to  be  accurate  to  the  fiftieth  part  of  a  degree,  Fahrenheit. 

The  eomewhat  rare  phenomenon  of  a  fall  of  golden  yellow  snow  occurred  in  the 
midst  of  a  severe  storm  on  the  afternoon  of  the  27th  of  February,  at  Peckeloh,  in  Ger- 
many. A  specimen  of  the  water  melted  from  this  snow,  after  being  kept  a  few  days, 
was  microscopically  examined  by  Weber,  who  describes  it  in  Klein's  Wochenscbrift ; 
he  found  that  it  contained  principally  four  different  kinds  of  germs  or  organisms, 
shaped  respectively  like  arrows,  coffee-beans,  horns,  and  dark  flat  disks. 

A  monthly  comparison  of  the  weather  in  Central  Europe  and  Northern  America  is 
published  in  the  Annalen  of  the  Hydrographic  Bureau  of  Germany,  from  which  it 
appears : 

First.  That  in  January,  1877,  the  barometric  variations  were  very  large  in  America 
i  n  the  first  half  of  the  month,  but  were  large  in  Europe  in  the  second. 
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Second.  The  large  number  of  low-pressare  areas  and  attending  storms  over  both  con- 
tinents. 

Third.  The  prolonged  low  temperatures  of  North  America  and  the  extraordinary 
hiffh  temperatures  of  Europe. 

Fourth.  Tlie  deficiency  of  rain-fall  in  America  and  its  notable  excess  in  Europe. 

A  remarkable  fall  of  hail  occurred  in  France  on  the  4th  of  April,  1877,  and,  accord- 
ing to  the  description  in  La  Nature,  tbese  were  uniformly  of  a  conical  shape,  having 
round  or  hemispherical  bases ;  they  averaged  over  an  inch  in  length  and  three-quar- 
ters of  an  inch  in  diameter.  The  sides  of  the  cone  were  distinctly  marked  and  the 
interior  exhibited  the  usual  concentric  arrangements  of  its  part6. 

In  a  report  of  the  commission  of  the  Paris  Academy  of  Sciences,  the  result  of  recent 
labors  on  the  subject  of  the  heat  received  from  the  sun  is  thus  summarized  :  1st,  M.  • 
Crova,  by  means  of  observations  with  the  pyrhliometer  of  Pouillet,  and  the  actiuome- 
ter  of  Viola,  has  shown  that  the  law  of  the  intensity  of  solar  heat  as  a  function  of  the 

thickness  of  the  atmosphere  is  represented  by  the  hyperbolic  formula  y  —  (o  -{-  mx)=z 

constant  where  x  is  the  thickness  of  the  atmosphere  traversed  by  the  rays,  y  is  the 
heat  received  by  the  observer,  and  c  and  m  are  constants.  As  to  the  quanrity  of  the 
heat  received  normally  at  the  upper  limits  of  the  atmosphere,  he  shows  that  it  can 
scarcely  diflfi^r  from  2  calories  per  minute  per  square  centimeter.  Finally,  Crova  also 
shows  that  about  one-twentieth  more  heat  was  received  at  Montpellier  in  1875  than  at 
Psris  in  1874.  2nd.  Viola  has  sought  to  de.termine  the  numerical  value  of  the  solar 
radiation,  and  to  deduce  therefrom  the  temperature  of  the  sun  ;  he,  in  o^er  to  deter- 
mine the  amount  of  heat  absorbed  by  the  earth's  atmosphere^  has  made  simultaneous 
observations  with  actinometers  at  different  altitudes. 
Published  by  order  ot  the  Secretary  of  War. 

ALBERT  J.  MYEK, 
Brig.  (?en.  {Brevet  Aligned),  Chi^'f  Signal-Officer^  V.  S.  A. 
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MONTHLY  WEATHER  REVIEW,  JUNE,  1877. 

INTRODUCTION. 

The  present  review  for  the  month  of  Jane  depends  upon  all  data  received  ap  to  the 
24th  of  July  from  the  Canadian  Meteorological  Service,  the  United  States  Signal 
Service  and  voluntary  observers,  the  Army  Post  Surgeons,  and  the  United  States  Navy. 
The  most  interesting  features  have  been  :  First,  the  high  temperatures  in  California; 
second,  the  heavy  rains  in  the  Mississippi  and  Missouri  Valleys;  third,  the  numerons 
severe  local  storms ;  and  fourth,  the  general  diminution  of  grasshoppers  and  locusts. 

BAROMRTRIC  PRBSSCRB.  • 

In  general, — ^Tbe  general  distribution  of  barometric  pressure  for  the  month  is  shown 
by  the  isobars  on  Chart  No.  II,  from  which  it  will  be  seen  that  the  highest  pressure 
has  been  off  the  South  Atlantic  coast,  whence  it  diminished  very  regulany  northwest- 
ward toward  Dakota,  in  the  northern  part  of  which  Territory  it  is  probable  that  the 
lowest  monthly  average  will  be  found.  The  isobar  of  29.80,  as  shown  on  this  chart, 
agrees  very  olcwely  in  its  position  with  those  that  obtained  in  the  previous  years,  1872 
to  1876,  inclusive.  The  pressure  has  been  slightly  lower  at  San  Diego,  Cal.,  and  lower 
at  Portland,  Oreg.,  than  in  previous  years. 

Baromeirio  range, — ^The  general  range  of  the  barometer  over  the  whole  country  east 
of  the  Rocky  Mountains  was  about  1.15  inches,  as  may  be  seen  from  the  following  table, 
which  gives  the  maximum  and  minimum  pressures  that  occur  on  the  tri-daily  maps 
near  the  centers  of  the  respective  areas  of  high  and  low  barometer  : 

LOW  ABBAS. 


No. 


Location. 


Date. 


Is 


I 

II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

XI 


MfnitolNi 

Ohio  Valley 

Lower  HiBsouri  Valley 

Lake  Erie 

Lake  Michigan , 

Missouri  Val ley 

Manitoba 

Cape  Breton 

Manitoba 

Kansas 

Lake  Superior 


June  1, 7.35  a.  m  . 
Jnne  S,  4.35  p.  m  . 
JnneS,  11  p.  m... 
June  9, 4.35  p.  m  . 
Jane  11,7.35  a.m 
Jane  14, 4.35  p.  m 
June  17, 4.35  p.  m 
June  S^  4.35  p.  m 
Jnne  S3, 4.35  p.  m 
Jnne  85,  4.35  p.  m 
Jnne  30, 11  p.  ro  . . 


89.35 
89.50 
89.83 
89.48 
89.74 
89.60 
89.45 
89.87 
89.35 
39.50 
89.89 
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HIGH  AREAS. 


No. 


I 

II 

III 

IV 

VI 

vnJ 

VIII 


Location. 


Dftte. 


.Soath  Atlantic  coast Jane  2. 7.35  a.  m . . 

Cape  Breton Jane  8,  7.35  a.  m.. 

ShrevHport,  La Jane  10,7..15ii.  m. 

Cape  Breton '  Jane  13,7.35  a.m. 

Manithbft June  19,735  a. m. 

Lalce  tSoperior Jane  19,43Sp.m. 

Eaat  Golf  coant Jane  20,7..')5  a.  m. 

Upper  Minbif^ao I  June  22,7.:k>  a.  m. 

Middle  Atlantic  SUtea June  23,7.35  a.  m. 

Cape  Breton >  J  one  30, 7.35  a.  m . 


Si 


30.07 

30.:te 

30. '23 
30.33 

30.27 

30.1" 
30. 'Ji 
30.  ;l 
30.21 


The  greatftit  local  barometric  ranges  have  been  as  follows  :  0.91  at  Bismarck  and  Xs- 
canaba;  0.92  at  Breckenridge ;  1.10  at  Dalath;  1.02  at  Marquette;  0.94  at  North 
Platte. 

The  least  local  barometric  ranges  have  been,  0.45  at  Indianola,  Shrevepnrt,  and  Moit- 
gomery ;  0.43  at  ViciiHbnrg  ;  0.44  at  Saint  Louis,  and  Cairo ;  0.^6  at  Saint  Mark's ;  C:»6 
at  New  Orleans  and  Mobile ;  0.40  at  Galveston  and  Jacksonville  ;  0.41  at  Memphis. 

Areas  of  high  pressure  in  general. — The  areas  of  high  pressure  have,  as  usnal  dnrio^ 
the  summer,  consisted  principally  of  the  occasional  encroachments  upon  the  Gnlf  rud 
Atlantic  Statics  of  the  general  area  of  high  pressure  prevailing  over  the  Atlantic.  7be 
high-pressure  areas,  due  to  the  flow  of  cold,  dry  air  southeastward  from  the  Rocky  Mouut- 
aiu  region  and  British  America,  have  been  but  very  feebly  marked ;  only  two  8U<h 
areas,  Nos.  V  and  VII,  are  included  in  the  following  list: 

No.  I  was  central  over  the  South  Atlantic  States  during  the  Ist,  and  over  the  Ejf*t 
Golf  States  during  the  2d,  3d,  and  4th,  and  over  the  eastern  portion  of  the  Gulf  if 
Mexico  on  the  5th,  by  which  time  the  pressure  had  diminished  to  29.90,  or  less,  bit 
rose  again  on  the  7th  to  30.05,  or  more,  and  so  continued  over  Florida  and  the  Soutii 
Atlantic  coast  until  the  9th. 

No.  II.  PreRHuro  rose  on  the  6th  over  Nova  Scotia,  with  east^erly  winds,  and  con- 
tinued rising  during  the  7th  and  rtth,  bnt  fell  to  30.00  on  the  morning  of  the  lOtb. 

No.  III.  Pressure  rose  on  the  9th  in  Texas,  with  northwest  winds,  which  winds  at 
that  time  prevailed  over  the  Ohio  regiou,  northward  to  Manitoba.  The  area  of  highest 
barometer  continued  in  Texas  duiing  the  lOtb,  and  extended  slowly  eastward  to  the 
Mississippi  Valley,  where  it  remained  during  the  llth  and  12th,  after  which  it  dimin- 
ished slowly,  with  southerly  winds. 

No.  IV.  Pressure  increased  during  the  llth  on  the  entire  Atlantic  coast,  and  especi- 
ally with  easterly  winds  in  the  Middle  Atlantic  States.  North  and  east  winds  prevailed 
on  the  12th  at  most  of  the  coast  stations,  the  isobars  continued  trending  parallel  to 
the  Appalachian  range,  and  pressure  at  11  p.  m.,  of  the  Pith,  ranged  between  30.20  in 
South  Carolina  and  30.30  at  Cape  Breton.  The  barometer  fell  during  the  13th,  but 
remainefl  highest  near  Cape  Hatteras  during  the  14th  and  15th,  after  which  it  remained 
highest  off  the  South  Atlantic  cosist  and  over  Florida  until  the  17th  and  18th. 

No.  V.  In  the  rear  of  low  barometer  No.  VII,  pressure  rose  rapidly  in  Mauitob.i. 
where  it  was  29.74  at  7.35  a.  m.  of  the  IHth,  but  30.27  at  7.35  a.  m.  of  the  19th.  This 
area  of  high  pressure  moved  rapidly  southeastward,  and  was  central  in  the  Saint  Law- 
rence Valley  at  7.35  a.  m.  of  the  2dth,  and  off  the  Middle  Atlantic  coast  at  4.35  p.  m.; 
it  was  immediat^jly  followed  by  low  barometer  No.  VIII. 

No.  VI  and  VII.  Pressure  was  high  at  stations  on  the  Gulf  coast  from  19th  to  Slst. 
On  the  Slst,  immediately  in  the  rear  of  low  No.  VIII,  it  rose  rapidly  over  the  Upper 
Lake  region;  on  the  22nd,  at  7.35  a.  m.,  it  was  highest  over  Lake  Superior ;  on  the 
2;M,  7.35  a.  m.,  over  Pennsylvania;  on  the  24th,  7.35  a.  m.,  off  Cape  Hatteras.  The 
pressure  was  high  over  the  Southern  States  on  the  25th,  and  over  the  eastern  portion 
of  the  Gulf  States,  on  the  26th,  7.35  a.  m. ;  over  the  Lower  Missouri  Valley  on  27tb,  7.35 
a.  m.,  after  which  it  diminished. 

No.  VIII. — Pressure  rose  on  Middle  and  East  Atlantic  coast  on  the  2Hth,  while,  in  the 
interior  of  the  country,  low  buromet'cr  No.  XI  was  developing;  easterly  winds  pre- 
vailed at  most  of  the  Atlantic  coast  stations,  and  the  highest  pressure,  which  was  at 
first  central  off  the  Middle  aufi  East  Atlantic  coast,  was  by  7.35  a.  m.,  30th,  transferred 
to  the  South  Atlantic  coast,  while  the  isobars  continued  trending  parallel  to  the  mount- 


ain ranges. 


Areas  of  low  pressure  in  general. — Eleven  areas  of  low  pressure  are  enumerated  in 
the  following  list,  of  which  nine  were  sufficiently  definite  to  justify  the  charting  of 
their  tracks,  as  given  on  mnp  No.  I.    In  general,  their  paths  lay  considerably  to  the 
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No.  I. 


REPORT   OF   THE   CHIKF    SION^IL-OFFICER.  489 

north  of  those  charted  in  June,  1875  and  1876,  and  a^ree  better  with  those  charted  in 
June  ln7:i  and  lii74.  The  areas  of  low  pressure  that  have  passed  from  the  Rocky 
Mountains  eastward,  during  the  month  of  June,  appear,  in  all  cases,  to  have  originated 
on  the  eastern  8lop«.  The  principal  dt^pression  that  occurred  on  the  Pauific  slope  was 
29.75  inches  on  the  12th  at  San  Francisco,  which  was  accompanied  bj',  and  may  have 
been  due  to,  an  extensive  depression  in  Nevada,  Colorado,  Dakota,  and  other  portions 
of  the  Rocky  Mountain  region. 

No.  I. — Thia  depression  appears  on  the  morning  of  the  Ist  central  in  Minnesota,  and 
appears  as  a  trough  stretching  north  and  south,  lying  between  areas  of  cold  north- 
west winds  on  the  west  and  warm  southerly  winds  on  the  east.  It  moved  to  the  north- 
northeast  until  beyond  our  stations,  and  then  passed,  during  the  2d  and  3d,  eastward 
over  Canada ;  it  disappeared  on  the  4rh  over  the  Gulf  of  Saint  Lawrence.  During  these 
tliree  days  the  prevailing  low  pressure  in  Canada  and  high  pressure  in  the  Southern 
8  ates  gave  rise  to  steady  south  and  west  winds  and  numerous  areas  of  local  rains  over 
the  Lake  region,  the  Middle  and  Eastern  States. 

No.  II. — During  the  3d  increasing  southeast  winds  prevailed  from  Texas  to  Missouri, 
culminating  during  the  night  in  local  rain-storms  in  Indian  Territory.  On  the  morn- 
ing of  the  4th,  the  pressure  was  lowest  in  the  Missouri  Valley,  whither  the  winds  tended 
daring  the  rest  of  the  day.  The  4.35  p.  m.  map  of  the  4th  shows  rain-fall  at  nearly  all 
Btations  between  Minnesota  and  Indian  Territory.  Concerning  the  severer  local  storms 
occurring  on  that  day  at  Mount  Carmel,  Mattoon,  Boonville,  &c.,  see  the  appropriate 
cliapter.  The  fall  of  the  barometer  appears  to  have  been  most  decided  on  the  eastern 
side  of  the  low  area,  which  accordingly  moved  due  eastward  between  the  regions  of 
cold  northerly  and  warm  southerly  winds  that  lay  north  and  south  of  its  track.  Its 
ceiter  wns  on  the  morning  of  the  5th  in  Eastern  Illinois,  and  on  tlie  morning  of  the  6th 
in  Wfst  Virginia,  whence  it  stretched  very  sFowly  eastward  until  it  disappeared,  on 
tli«»  morning  of  the  7th,  oft'  the  coast  of  New  Jersey. 

^o.  III. — This  depression  originated  on  the  morning  of  the  5th  in  Dakota  and  Mani- 
toba on  the  western  edge  of  the  extensive  area  of  cool  air  that  i)assed  southeastward 
in  tlie  rear  of  low  barometer  No.  II.  During  the  afternoon  of  the  5th,  the  barometric 
depression  extended  rapidly  southward  into  Kansas,  its  center  remaining  apparently 
in  Dakota  or  possibly  still  further  to  the  northward,  but  on  the  morning  of  the  6tb  it 
!><  judged  to  have  been  located  in  Nebraska,  because  in  that  region  the  opposing  north- 
west and  southeast  winds  were  then  prevailing.  The  southern  end  of  the  trough  was, 
as  is  u.sual,  rapidly  closed  up  by  the  cold,  northwest  winds,  which  attained  a  velocity 
of  5()  miles  per  hour  at  Dodge  City,  Kans.,  at  4.35  p.  m.  of  the  6th,  and  at  11  p.  m.  a 
Very  considerable  and  well-marked  oepros.sion  was  central  in  Iowa,  with  brisk  and 
bigli  north  went  winds  in  the  Missouri  Valley.  The  depression  now  passed  northeast- 
ward to  Lake  Superior,  where  it  was  central  at  11  p.  m.  of  the  7th,  after  which  it 
di«api)eared.  The  heaviest  rain-falls  attending  the  progress  of  this  low  area  were  in 
the  immediate  Missouri  Valley,  and  occurred  during  the  prevalence  of  cold  northwest 
wintls,  or  just  preceding  the  shifting  of  the  winds  to  that  quarter,  and  generally  in  rear 
of  the  principal  area  of  low  pressure. 

No.  IV. — Between  the  6th,  11  p.  m.,  and  the  7th,  11  p.  m.,  the  temj)eratnre  fell  9°  at 
Cheyenne,  15°  at  Denver,  \P  at  Santa  F<^,  7^^  at  Leavenworth,  6'  at  Shreveport,  and 
Riniilarly  over  the  entire  intermediate  region,  near  the  center  of  which  the  opposing 
northwest  and  southeast  winds  c»>ntinned  to  meet  during  the  entire  twenty-four  hours. 
Ill  this  region  originated  storm  No.  IV,  whose  center  is  placed  in  the  northeastern  cor- 
ner of  Indian  Territory,  at  11  p.  m.  of  the  7th,  at  whieli  time,  therefore,  it  appears  as 
the  s<mt  hern  most  of  a  series  of  depressions,  of  which  No.' Ill  is  also  one.  On  the  8th, 
at  4.35  p.  m.,  No.  IV  was  central  in  Northern  lUi-  ois ;  at  11  p.  m.  in  Southwestern 
Michigan,  and  on  the  9tli,  at  7.35  a.  m.,  over  Lake  Huron.  Heavy  rains  had  accompa- 
nied its  progress  throughout  the  Gulf  States,  the  Ohio  Valley,  Slissouri,  and  Illinois. 
At  Memphis,  nine  inches  had  fallen  up  to  4.35  p.  m.  of  the  ^4th,  and  four  and  a  half 
inches  more  fell  on  the  9th  before  7.35  a.  m.  Under  these  circumstances,  a  decided 
lall  of  the  barometer  took  place  over  Tennessee  and  K'-ntucky,  and  there  is  reason  to 
asxsuine  that  a  small  ^e0(>ndary  depression  moved  northeastward  nearly  parallel  with 
the  principal  one,  and  was,  during  the  night  of  (he  9th,  united  therewith  in  the  nqfth- 
ern  portion  of  Canada.  During  the  afternoon  and  evening  of  the  9th,  these  depres- 
uiouM  being  then  in  the  Lower  Lake  region,  there  were  experienced  on  Lukes  Erie  and 
Ontario  heavy  southwest  winds,  with  rain.  On  the  lOth,  this  depression  moved  north- 
eastward down  the  Saint  Lawrence  Valley,  and  disappeared  over  the  Gulf. 

No.  V. — Duiing  the  morning  of  the  10th,  the  pressure  rose  at  most  stations  east  of 
tile  Rocky  Mount..ins;  but  by  4.35  p.  m.  a  slight  depression  had  become  manifest  in 
Illinois  and  Eastern  Iowa,  extending  thence  southwestward  to  Northern  Texas.  This 
slight  depreasion  moved  slowly  northeastward  and  diwippeared  by  midnight  of  the  11th 
ovcT  Lake  Superior.  It  was  not  marked  by  the  prevalence  of  any  extensive  area  of 
ln;jh  winds  or  of  heavy  rains. 

No.  VI. — The  pressure  continued  low  from  the  Upper  L-ike  region  westward  to  the 
Kocky  Mountains  during  the  l*2th  and  13th,  and  was  also  quite  low  in  California.     It 
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fell  slowly  in  Texas  and  at  most  of  the  Rocky  Mountain  stations.  It  was  high,  bat 
falling,  during  the  12th  in  Oregon  ;  where,  on  the  13th,  at  4.35  p.  ui.,  it  was  29.9t>,  after 
which  it  rose  somewhat.  Ic  appears,  therefore,  that  a  very  general  depression  eziste<l 
during  these  days  over  a  greater  part  of  the  region  lying  between  the  Missonri,  the 
Mississippi,  and  the  Pacific,  and  that  it  originated  in  this  region  seems  the  most  plau- 
sible assumption.  On  the  I4th,  at  4.35  p.  m.,  we  have  the  first  reports  of  northerly 
winds  in  Dakota  and  Wyoming,  and  may  place  the  center  of  greatest  barometric 
depression  in  Northern  Nebraska.  A  rapid  rise  in  pressure  now  occurred  to  the  north- 
ward, with  colder  northerly  winds,  and  the  depression  stretched,  as  nsilal,  northeast 
and  south  west  ward  into  a  trough  which,  on  the  15th,  at  4.35  p.  ra.,  extended  from 
Missouri  northeastward  over  Lake  Huron  and  beyond ;  its  center  is  at  this  time  placed 
at  Mackinac.  At  11  p.  m.,  this  trough  evidently  extended  from  Missouri  to  the  mouth 
of  the  Saint  Lawrence,  being,  as  usual,  the  boundary  between  the  areas  of  northerly 
and  southerly  winds.  During  the  16th  this  depression  broke  up  into  several  ill-defined 
areas,  of  which  the  principal  one  was  over  the  Gulf  of  Saint  Lawrence,  where  the 
pressure  continued  low  during  the  17th. 

No.  VII. — This  depression  appears  first  on  the  afternoon  o^  the  16th  in  Western 
Dakota,  and  was,  apparently,  at  that  time  the  southern  end  of  a  trough  trending  still 
further  northwestward.  At  4.35  p.  m.,  the  temperature  had  n8en  remarkably  in  Indian 
Territory,  Kansas,  Nebraska,  Colorado,  and  Utah.  At  11  p.  m.,  high  teraperatnrea  pre- 
vailed in  Minnesota,  Iowa,  and  Nebraska,  and  the  winds  were  uniformly  directed 
toward  Western  Dakota.  On  the  17th,  at  7.35  a.  m.,  high  temperatures  prevailed  from 
Kansas  northward  to  Manitoba.  The  pressure  had  very  generally  fallen  ;  southeast 
rather  than  southerly  winds  prevailed,  and  several  local  rain  or  hail  storms  were 
reported.  The  southern  end  of  the  barometric  trough,  that  was  evidently  still  form- 
ing, was  probably  at  this  time  in  Manitoba,  but  at  4.35  p.  m.,  the  17th,  it  can  be  located, 
with  certainty,  in  Northeastern  Dakota;  it  was,  at  11  p.  m.,  in  Northern  Minnesota ;  on 
the  18th,  at  7.35  a.  m.,  the  trough  stretched  from  Eastern  Nebraska  to  Lake  Superior, 
but  at  4.35  p.  m.  the  pressure  had  rapidly  filled  up  on  its  western  sides,  where  an  area 
of  high  barometer  then  appeared,  and  the  low  pressure,  like  its  predecessor,  stretched 
as  a  series  of  slight  depressions  from  Kansas  to  Lake  Huron.  At  11  p.  m.  of  the  18th, 
the  isobar  of  29.90  extended  from  Indian  Territory  to  the  Gulf  of  Saint  Lawrence, 
very  much  as  was  the  case  at  11  p.  m.  of  the  15th,  and  the  only  low  pressures  were  in 
Northern  Canada,  beyond  the  limit  of  our  stations,  where,  however,  they  apparently 
continued  to  progress  eastward,  giving  rise  to  the  low  pressure  that  prevailed  over 
Newfoundland  on  the  19th. 

No.  VIII. — ^The  barometer  was  low  on  the  19th  over  California,  Oregon,  and  Rocky 
Mountain  stations,  while  high  pressure  No.  VII  was  over  the  Lake  region.  Low 
pressure  No.  VIII  appears  to  have  been  central  in  Western  Dakota  at  11  p.  m.  on  the 
night  of  the  19th  ;  commenced  to  move  slowly  to  the  east-northeast  on  the  20th,  and, 
at  11  p.  m.,  was  central  north  of  Lake  Huron.  The  northerly  winds  that  followed  it 
were  accompanied  by  extensive  heavy  rains,  which,  on  the  same  date,  prevailed  over 
Lower  Micnigan,  Wisconsin,  Illinois,  Iowa,  and  the  Lower  Missouri  Valley.  This 
region  of  heavy  rains  lay  in  the  rear  of  and  on  the  southwest  side  of  the  region  of 
lowest  pressure,  but  on  the  northern  limit  of  the  region  of  fresh  southerly  winds.  The 
succeeding  weather-map,  June  21,  7.35  a.  m.,  shows  that  this  area  of  rains  had  moved 
eastward  to  the  Lower  Lake  region,  while  the  area  of  low  pressure  had  extended  rap- 
idly  southward,  and  during  the  rest  of  the  day  covered  the  Middle  and  East  Atlantic 
States.  The  7.35  a.  m.  report  of  the  22d  shows  that  heavy  rains  had  fallen  over  the 
Middle  Atlantic  States  wherever  the  cooler  northwest  winds  had  replaced  the  warm 
southerly  winds  of  the  preceding  morning,  and,  therefore,  under  circumstances  pre* 
cisely  similar  to  those  that  accompanied  the  heavy  rain  of  11  p.  m.  of  the  20th  in 
Iowa,  Wisconsin,  &,c.  After  11  p.  m.  of  the  2l8t,  the  pressure  fell  rapidly  over  Maine 
and  the  Canadian  Provinces,  and  the  area  of  lowest  pressure  disappeaired  over  the 
Gulf  of  Saint  Lawrence  on  the  22d. 

Nos.  IX  and  K. — This  extensive  but  indefinite  area  of  low  pressure  No.  IX  was  devel- 
oped on  the  22d  over  the  Rocky  Mountain  region,  and  on  the  23d,  extended  southward 
from  Manitoba  into  the  Missonri  Valley.  During  the  2.3d,  24th,  and  25th,  the  central 
lowest  pressure  probably  moved  eastward  through  Northern  Canada,  while  there  was 
visible  within  the  region  covered  by  our  western  stations  only  the  southern  extremity 
of  the  extensive  trough  of  low  pressure  ;  near  the  southern  extremity  of  this  trough 
there  originated,  on  the  24th,  a  series  of  severe  local  storms,  which  are  fully  described 
under  that  heading.  During  the  26th,  the  area  of  falling  barometer  extended  eastwanl 
into  the  Middle  States,  and  the  numerous  local  rains  and  storms  that  prevailed  over  the 
Ohio  Valley,  the  Northwest,  and  Lake  region  were  followed  by  a  decided  rise  in  pressure 
and  cooler  northwest  winds.  At  11  p.  m.  on  the  26th  the  lowest  pressure  was  over 
Pennsylvania,  and  at  7.35  a.  m.  on  the  27th  it  was  off  the  Middle  Atlantic  coast.  At 
this  time  pressuie  was  nearly  uniformly  lowest,  although  not  very  low,  from  the  Mid- 
dle Atlantic  coast  westward  to  Kansas,  and  during  the  rest  of  the  day  a  slight  depres- 
sion developed  over  the  Middle  Atlantic  States,  while  the  pressure  rose  both  northeast 
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and  northwestward.  On  the  2dth,  at  4.35  and  11  p.  in.,  a  slight  depression  existed  off 
the  Sonth  Atlantic  coast,  which  is  numbered  X  in  onr  list.  The  tracks  of  Nos.  IX  and 
X  are  too  indefinite  to  admit  of  being  charted. 

No.  XL — The  pressure  was  low  in  Oregon  at  4.35  and  II  p.  m.  of  the  27th,  which 
depression  was  apparently  but  a  part  of  that  which  then  prevailed  over  most  of  the 
Rocky  Mountain  stations.  The  central  lowest  pressure  was  probably  at  11  p.  m.  either 
in  Wyoming  or  Montana,  whence  it  moved  eastward  over  Dakota  and  Minnesota  and 
Lake  Superior,  as  a  well-marked  area,  preceded  by  very  warm  southerly  winds,  and 
followed  by  high  northwest  winds.  At  11  p.  m.  of  the  30t.h,  it  was  probably  central 
over  the  northeastern  portion  Qf  Lake  Superior.  The  further  history  of  this  storm- 
center  belongs  to  July,  as  it  disappeared  on  the  3d  over  the  Gulf  of  Saint  Lawrence. 

Vessels  erperien^ing  storms  at  sea. — 1st,  north  49"^  29',  west  6°  0',  strong  west- south- 
west gale  and  heavy  swell.  2d,  north  48^  47',  west  28°  7',  strong  northwest  gale  and 
high  sea;  north  49°  27',  west  9°  12',  strong  southwest  gale  and  heavy  rain.  9th,  north 
4!^  37',  west  47°  12',  strong  north  and  north-northwest  gale.  12tb,  east  coast  of  Mex- 
ico, severe  norther. 

TEMPERATURE  OF  THE  AIR. 

In  general. — The  general  distribution  of  temperature  for  the  month  is  shown  by  the 
isotherms  on  Chart  No.  II.  A  comparison  with  the  averages  for  June  during  the  past 
seven  years  shows  that  the  temperatures  have  been  slightly  above  the  average  in  New 
England  and  the  South  Atlantic  States,  but  slightly  below  in  the  Saint  Lawrence  Val- 
ley, Upper  Lake  region,  Ohio  Valley  and  Tennessee,  and  the  Lower  Missouri  Valley, 
and  decidedly  below  in  the  Upper  Mississippi  and  Missouri  Valleys  and  in  Minnesota. 

Monthly  mean  iemperatureSt  at  special  points^  have  been  as  follows:  Mount  Washing- 
ton, 44°.8 ;  Pike's  Peak,  28o.l ;  Virginia  City,  52o.8. 

Maximum  and  tJiifttmifm  temperatures. — Maximum  temperatures  above  95°  were 
reported  as  follows :  96°,  Corsicana,  Nashville,  Shreveport,  Washington ;  97°,  Denison, 
Augusta,  Tybee  Island,  Wilmington  ;  98°,  Saint  Mark's ;  99°,  Jacksonville,  Norfolk, 
Savannah ;  100°,  Mobile,  Charleston,  Montgomery;  101°,  San  Antonio ;  108^',  Rio  Grande. 
Minimum  temperatures  below  35°  :  34°,  Bismarck,  North  Platte ;  33°,  Santa  F^ ;  32°, 
Cheyenne ;  30°,  Breckenridge ;  25°,  Mount  Washington ;  10°,  Pike's  Peak.  The  inter- 
val from  Friday,  June  8th,  to  Tuesday,  June  12th,  was  marked  by  excessively  high 
temperatures  in  Southern  California ;  said  to  have  been  the  highest,  in  fact,  that  have 
been  reported  since  the  memorable  summer  of  1859,  when  the  maximum  temperatures 
for  June  were,  Fort  Yuma,  117°;  San  Diego,  102°:  and  later  in  the  summer  of^the  same 
year  there  were  reported,  at  San  Bernardino,  133°,  the  old  placer  belt,  117°  to  119°. 
During  the  present  June  the  maxima  have  been  :  Yuma,  Ariz.,  114° ;  Stanwix,  110° } 
Maricopa  Wells,  110°;  Wickenburg,  108°;  Camp  Verde,  104°;  Campo,  Tucson,  102°; 
Phoenix  and  Florence,  100°,  on  the  12th;  San  Francisco,  92°,  11th;  San  Diego,  93°, 
9th  ;  Los  Angeles,  101°,  8th  ;  lO.'P,  9th ;  104°,  10th ;  112°,  11th ;  Cajon  Kancho,  11^,  9th; 
107°,  10th ;  Holloway's,  105°,  11th;  Spring  Valley,  111°  to  122°,  11th ;  Campo,  101°,  11th ; 
Stanwix,  108°,  11th. 

Manges  of  temperature. — The  largest  diurnal  ranges  have  been :  37°,  Saint  Mark's,  2d ; 
38°,  Bismarck,  9th,  Virginia  City,  15th,  and  Burlington,  Vt.,  24th ;  39°,  Breckenridge, 
22d ;  40°,  Cheyenne,  16th  and  27th,  Santa  F6,  7th ;  41°,  Mason,  Tex.,  — ;  44°,  Denver, 
27th.  The  largest  monthly  ranges  have  been :  50°,  Dubuque  and  Omaha ;  51°,  Alpena ; 
53°,  Bismarck;  55°,  Cheyenne  ;  56°,  Denver,  Dodge  City,  and  Mason  ;  57°,  Santa  F^; 
59°,  Brecl^enridge;  61°,  North  Platte. 

^ro«f«  were  observed  as  follows:  Vermont,  1st;  Wyoming  Territory,  2d;  Iowa, 
Missouri,  and  Texas,  8th  ;  Dakota,  Iowa,  Minnesota,  and  Nebraska,  9th ;  Iowa,  Texas 
(severe),  Minnesota,  and  r^ebraska,  10th  ;  New  York,  Ohio,  and  Virginia,  11th  ;  Minne- 
seta  and  Vermont,  12th ;  Maine,  20th  ;  Maine,  Michigan,  New  York,  Ohio,  and  Ver- 
mont, 23d ;  30th,  entire  month  at  Summit,  Colo. 

The  formation  of  tee,  rather  than  frosts,  was  reported  from  Rockford,  Iowa,  on  the 
10th  ;  Moorhead,  Minn,  9th ;  thin  coating  of  ice  formed  upon  the  barrels  of  water  at 
Camp  Sheridan,  Nebr.,  10th,  morning;  on  the  9th,  ice  formed  at  Cheyenne  and  North 
Platte. 

PRECIPITATION. 

In  general. — ^The  general  distribution  of  rain  for  June  is  shown  on  Chart  No.  Ill,  from 
which  it  will  be  seen  that  the  region  of  largest  rain-fall  extends  from  Western  Tennes- 
see to  Indian  Territory,  and  thence  northward  over  Illinois,  Iowa,  and  the  lower  portion 
of  the  Ohio  Valley.  Rather  heavy  rains  have  also  fallen  at  a  few  points  on  the  South 
Atlantic  coast.  Light  rains  have  fallen  in  Canada,  and  almost  none  in  California. 
This  distribution  of  rain  over  the  country  east  of  the  Rocky  Mountains  may  be 
described  as  bein|^  almost  directly  the  inverse  of  the  distribution  for  Jane,  1874.  The 
table  of  comparative  values  given  on  Chart  No.  Ill  shows  a  very  large  excess  of  rain 
in  the  South  Atlantic  States,  Tennessee,  Upper  Mississippi  Valley,  Lower  Missouri 
Valley,  and  Minnesota. 
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Special  heavy  rains, — The  following  are  the  most  notable  cases  of  heavy  rains  that 
have  been  reported :  Oq  the  Ist  and  2d  at  Saint  Louis,  3.32  inches.  4th,  Denison,  Texas, 
2  inches  in  twenty  minntes.  6th,  Kingston,  R.  L,  estimated  10  inches ;  tith  and  7tb, 
New  London,  4.37 ;  Independence,  Kansas,  2.62  inches  in  40  minutes.  7th  and  8ch, 
Leavenworth,  3.83.  8th  and  9th,  Memphis,  13.37.  10th,  11th,  and  12th,  Kitty  hawk, 
7.33.  11th  and  12th,  Cape  Hatteras,  5.85;  Wilmington,  4.86;  11th,  12th,  and  l;Uh, 
Smithville,  N.  C,  4.46;  and  Jacksonville.  5.73.  12th,  Savannah.  4.80 ;  Cape  Hatt4?ras, 
3.94  ;  Charleston,  3.96.  12th  and  13th,  Tybee  Island,  4.14.  14th,  Mobile,  4.37.  19:h, 
20th,  and  2l8t,  Keokuk,  3.63,  2l8t,22d,  and  23d,  Sant  Mark's,  3.08.  29th,  Breckenridge. 
3.28 ;  Saint  Paul,  3.48  (of  which  2.41  fell  in  1  hour).  30th,  Vevay,  Ind.,  at  the  close  of 
the  remarkably  violent  storm  a  heavy  shower,  lasting  five  minutes,  fell  from  an  ap- 
parently clondless  sky ;  drops  were  of  large  size,  and,  as  caught  on  a  sheet  of  blottinj;- 
paper,  made  circles  2^  inches  in  diameter.  On  the  8th  and  9th  the  rain  at  Memphi-) 
was,  at  times,  a  steady  ponr  at  the  rate  of  4  inches  per  hour;  on  the  same  days  re- 
markable rains  took  place  at  Helena,  Ark.,  where,  from  2\  p.  m.  on  the  7th  to  2  p.  m. 
on  the  8th,  about  12  inches  fell,  one-half  of  which  was  lost  by  the  overflow  of  the 
gauge,  and  similarly  from  11  p.  m.  of  the  8th  to  7  a.  m.  of  the  9th  over  11  (and  possi- 
bly 13)  inches  fell,  one-half  being  lost  by  overflow.  The  entire  surrounding  country 
was  of  course  flooded  with  water  in  a  manner  never  before  known. 

Small  monthlif  rain-falls. — The  following  stations  report  less  than  0  5  of  an  inch ;  the 
stations  in  California  and  Arizona  generally  report  rain-fiill  zero  or  inappreciable; 
Griffln,  Texas,  0.49  inch ;  Santa  F^,  0.13. 

Large  monthly  rain-falh. — Rain-falls  to  the  amount  of  10  inches  or  more  were  re- 

Sorted  as  follows:  Charleston,  S.  C,  10  31;  Kittyhawk,  10.97;  Leavenworth,  10.00 ; 
[emphis,  18.16;  Fort  Snelling,  Minn.,  10.69;  Saint  Mary^s,  Ga.,  11.39 ;  Fort  Madisou, 
Iowa,  11.56;  Springfield,  Mo.,  15.20;  Helena,  Ark.,  (23?*;)  Urbana,  Ohio,  12.34;  BfUe- 
fontaine,  Ohio,  10.91;  Cartbagena,Ohio,  17.33;  Lewisburg,  Ohio,  10.60;  Jackson,  Teuo. 
12.01. 

Droughts. — Droughts,  injurious  to  vegetation,  have  been  reported  as  follows:  Con- 
necticut, drought,  lasting  six  weeks,  ended  on  the  8th.  Maine,  Gardiner,  May  and 
Jnne  both  very  dry;  severe  drought  now  prevails.  Michigan,  Northport,  vegetation 
only  partially  recovered  from  the  drought  of  May.  North  Carolina,  Attaway,  severe 
drought  ended  on  the  9th.  Vermont,  West  Charlotte,  severe  drought  much  relieved 
by  rain  of  the  16th  and  30th  ;  hay-crops  will  be  one-third  of  the  average.  Florifla, 
Pensacola,  no  rains  for  a  month. 

Hail'Stonns. — Hail-storms  have  been  reported  as  follows:  1st,  Wisconsin  ;  2d,  Kan- 
sas, Mount  Washington  ;  4th,  Kansas;  5th,  Nebraska,  Pike's  Peak;  6th,  Kansas,  Ne- 
braska ;  7th,  Tennessee,  Indiana ;  9tb,  Illinois,  Missouri ;  10th,  Dakota,  Missonri,  Pike's 
Peak;  11th,  Illinois,  Indiana,  Kansas,  Michigan,  Dakota:  12lh,  Iowa,  Dakota,  Michi- 
gan ;  13th,  Indiana;  14th,  Nebraska,  New  York;  15th,  Iowa,  Nebraska;  16th,  New 
York,  Pike's  Peak;  17th,  Iowa;  18th,  Pike's  Peak  ;  19th,  Iowa, Nebraska;  20th,  Ohio, 
Florida;  22d,  Vermont ;  23d,  Kansas,  Nebraska;  24th,  Nebraska ;  25th,  Nebraska,  Iowa, 
Indiana;  26th,  Kansas,  North  Carolina;  28th,  Nevada,  West  Virginia  (near  Morgan- 
town,  breadth  of  storm  one-half  to  three-quarters  of  a  mile);  29th,  Minnesota,  Wiscon- 
sin, Nebraska,  New  York ;  30th,  Indiana,  Nebraska,  New  York,  Ohio,  Wisconsin. 

Large  hail-stones. — 30th,  Genoa,  Nebr.,  diameter  from  i  to  1  inch  ;  29th,  Nilesville, 
AVis.,  diameter  ^  inch,  width  of  storm-track  10  miles;  25th,  Dubuque,  Iowa,  large  as 
quail's  eggs;  11th,  terrific  hail,  LeRoy,  111.;  30th,  Fort  Wayne,  Ind.,  flat  disks  i  inch 
diameter. 

Snow-fall, — At  Summit,  Colo.,  the  observer  reports  snow  prevalent  in  the  first  part  of 
the  month,  and  all  traveling  done  on  snow-shoes.  On  Pike's  Peak  snow  fell  ou  the  1st, 
2<1,  3d,  4th,  5th,  6th,  7th,  8th,  9th,  Uth,  29th.  Ou  Mount  Washington  sleet  was  re- 
ported on  the  22d. 

Rainy  days. — The  number  of  days  on  which  rain  has  fallen,  as  recorded  by  Signal- 
Service  observers,  ranges  as  follows:  Now  England,  11  to  20  days;  Middle  Atlantic,  10 
to  17 ;  South  Atlantic,  10  to  16;  Ea«t  Gulf,  9  to  13  ;  West  Gulf,  7  to  14 ;  Tennessee  and 
Ohio  Valley,  13  to  20  ;  Lower  Missouri,  15  to  22;  Upper  Mississippi,  11  to  19;  Upper 
Lake  region,  10  to  20 ;  Lower  Lake  region,  14  to  20  ;  Rocky  Mountain  stations,  5  to  7. 

Cloudy  days. — The  nnmber  of  cloudy  days  reported  during  the  month,  by  volnntary 
observers  and  Army  Surgeons,  ranges  about  as  follows:  New  England,  7  to  15  ;  Middle 
Atlantic  States,  4  to  15;  South  Atlantic  States,  6  to  12;  East  Gulf  States,  8  to  18; 
West  Gulf  States,  0  to  8  ;  Tennessee  and  Ohio  Valley,  7  to  14  ;  Lower  Missouri  Valley, 
2  or  3;  Upper  Mississippi  Valley,  5  to  12;  Lake  region,  5  to  17. 

KELATIVE  HUMIDITY. 

The  average  relative  humidity  for  the  month  ranges  about  as  follows :  New  England, 
61  to  79 ;  Middle  Atlantic  States,  67  to  84 ;  South  Atlantic  States,  70  to  80 ;  East  Gulf 
States,  65  to  80 ;  W^st  Gulf  States,  61  to  74 ;  Tennessee  and  Ohio  A''alley,  6S  to  72j 
Lower  Missouri  Valley,  68  to  71 ;  Ui>per  Mississippi  Valley,  64  to  71  ;  Upper  Lakes,  <>7 
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• 
to  74;   Lower  Lakes,  65  to  74 ;  San  Francisco,  66.     High  stations, "uncorrectea  for 
altitude,  report  as  follows :  Mount  Washington,  83 ;  Cheyenne, 38  ;  Salt  Lake  City,  30  ; 
Saata  V6,  20;  Pike's  Peak,  7G;  North  Platte,  54;  Dodge  City,  66;  Virginia  City,  44. 

WINDS. 

Tn  f/eneral.—The  prevailing  winds  at  Signal-Service  stations  are  shown  hy  arrows  on 
Chart  No.  II,  from  which  it  will  he  seen  that,  with  scarcely  an  exception,  sonth  and 
southwest  winds  have  heen  most  numerous  at  all  stations  east  of  the  Rocky  Mountain 
slope.     Northerly  winds  have  prevailed  in  Oregon  and  California. 

Total  morenwnts. — The  largest  total  movements  are  as  follows :  Breckenridge,  9,205 
miles;  Cape  Hatteraa,  9,46Ji;  Cape  Lookout,  10,37>?;  Dodge  City,  9,940;  ludianola, 
10.735;  Kittyhawk,y,l«4;  North  Platte,  10,712 ;  Pike's  Peak,  18,894. 

Smallest  movements. — Augusta,  2,418;  Lynchhurg,  2,446;  Nashville,  2,891;  Shreve- 
port,  3,099. 

Highest  velocxixes  in  miles  per  hour  have  been :  6th,  Dodge  City,  ^0 ;  — ,  Indianola,  60 ; 
18lh  and  25th,  Indianapolis,  50;  25th,  Chicago,  .50;  19th,  Mount  Washington,  72 ;  22d, 
North  Platte,  86 ;  Pike's  Peak,  87 ;  27th,  Fort  Whipple.  96. 

Local  storms^  tornadoes^  <fc.,  have  heen  reported  as  follows  :  Unless  specially  noted,  it 
is  to  be  understood  that  the  following  list  of  high  winds  includes  only  local  storms,  and 
not  such  gales  as  prevailed  simultaneously  over  a  large  region.  4th,  Mciunt  Carmel, 
111.,  and  Mattoon,  III.,  5.45  p.  m.,  track  1  mile  long  and  100  feet  wide.  5th,  waterspout 
in  Elkhorn  Valley,  Nebr.;  terrific  wind  and  rain,  Charleston,  III.  6th,  Chambersburg, 
Pa.,  waterspout.  7th,  peculiar  hot,  dry,  violent  wind,  Stockt-on,  Cal.  9th,  5  miles  north 
of  Gainesyille,  Ga.,  heavy  thunder-storm.  14th,  tornado  at  Roseraont,  Dakota  Connty, 
and  at  Langdon,  12  miles  from  Saint  Pani,  Minn.,  at  about  8  p.  m.;  Northampton  and 
Hadley,  Miss.  17th,  Memphis,  tornado;  this  occurred  within  an  area  of  high  barom- 
eter and  of  prevailing  southeily  winds  ;  at  7  p.  m.  a  huge  black  mass  advanced  north- 
eastward from  a  bank  of  clouds  with  a  low  rumbling  sound ;  as  it  passed  over  Mem- 
phis Id  tense  darkness  and  terrific  noise  prevailed ;  the  Signal-Service  observer  stand- 
ing on  the  roof  of  his  building  was  undisturbed,  while  objects  25  or  30  feet  distant 
to  the  southeast  of  him  were  destroyed ;  the  violent  wind  occupied  3  or  4  minutes  iu 
pa8t<iDg  him,  and  was  followed  by  torrents  of  rain  ;  the  width  of  the  belt  of  destruction 
was  200  yards  or  less,  and  its  track  about  a  mile  long,  turning  from  southwest  to 
northeast.  18th,  Fort  Wayne,  Ind.,  tornado  nnroofing  buildings ;  Mount  Auburn,  Ohio, 
20tb,  Plattsmouth,  Nebr.,  and  Carthagena,  Ohio.  21st,  Saint  Joseph, Missouri,  tornado, 
also  throughout  Eastern  Pennsylvania.  22d,  North  Platte,  terrific  sand-storm,  much 
damage ;  Brookhaven,  Mis^.,  severe  local  storm  ;  New  Ulm,  Tex.,  tornado.  23d,  Platts- 
mouth, Nebr.,  tornado.  24th,  Leavenworth,  Kans.,  destructive  storm.  25th,  Elmira, 
111.,  destructive  local  storm ;  Merom,  Ind.,  5  p.  m.;  Fort  Wayne,  Ind.,  tornado  from  the 
southwest  unroofing  buildings.  26th,  Denison,  Tex.,  southerly  gal^t  considerable  dam- 
age ;  Fort  Whipple,  Va.  27th,  Fort  Gibson,  destructive  gale.  29th,  New  Ulm,  Minn., 
violent  local  storm,  and  tornado  6  miles  west  of  Minneapolis.  30th,  tornado  passed 
east  of  Saint  Louis;  extraordinary  hail-storm  at  Lafayette,  Ind.;  Vevay,  Ind.,  remark- 
ably violent  thunder-storm  ;  storms  in  Morgan,  Johnson,  Shelby,  Decatur,  Rush,Wayne, 
and  Henry  Counties,  Ind.,  also  near  Saint  Louis,  Mo.,  Richmond,  Ky.,  and  the  central 
portion  of  Ohio.   . 

An  especial  investigation  of  the  tornado  of  the  4th,  at  Mount  Carmel,  111.,  has  been 
made  by  the  Signal  Service,  of  which  the  following  is  a  preliminary  report :  The  first 
intimation  of  the  approach  of  the  tornado  was  the  gathering  of  threatening  clouds  in 
the  west  about  4.30  p.  m.,  portending  a  severe  thunder-storm.  Suddenly  two  heavy 
clouds,  of  a  black  or  dark -blue  color  above,  and  dun  color  beneath  or  on  the  sides,  ap- 
parently disconnected  themselves  from  the  general  mass  of  clouds,  one  moving  from 
the  northwest  and  the  other  from  the  southwest,  the  two  converging  and  forming  a 
Junction  about  two  miles  west  of  the  town ;  from  these  two  clouds  the  tornado,  which 
first  struck  the  earth  about  one  and  a  half  miles  west  of  the  town,  in  a  heavy  piece  of 
timber,  developed.  Aft'Cr  traveling  about  a  mile  through  the  woods  and  over  several 
farms,  sweeping  away  fences,  trees,  and  houses  which  lay  in  its  track,  which  was  at 
this  time  60  to  75  yards  in  width,  it  made  an  upward  leap  and  cleared  the  ground  for 
Siearly  half  a  mile,  descending  to  the  ground  again  just  west  of  the  town.  With  a  ter- 
xific  crash  and  a  deafening  roar  a  whirling  column  swept  centrally  through  the  town, 
its  general  course  being  west- soath west  to  east- northeast.  Its  transit  through  the 
town,  a  distance  of  nearly  three-quarters  of  a  mile,  could  not  have  occupied  moie  than 
half  a  minute,  and  may  have  been  less,  while  the  duration  of  the  destructive  blast  at 
any  one  given  point,  from  many  accounts  rendered,  did  not  exceed  eight  or  ten  seconds. 
In  a  track  about  125  yards  in  width  the  destruction  was  complete.  Houses  were  not 
only  leveled  with  the  ground,  but  in  some  instances  were  entirely  blown  away,  and 
trees  were  uprooted  and  burled  for  long  distances.  From  75  to  100  yards  on  either  side 
of  the  main  track  the  destfuction  of  buildings,  &c.,  was  only  partial,  growing  gradu- 
ally less  toward  the  outer  edges.    After  passing  through  the  town  the  tornado  crossed 
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the  Wabafih  River  and  plunf^ed  iuto  the  deoRe  forest  od  the  Indiana  side,  where  it  con- 
tioned  its  work  of  destruction  for  four  or  live  miles,  when  it  apparently  spread  ont 
and  dissipated. 

On  the  24th  a  tornado  and  water-spout  passed  from  west  to  east  about  two  and  one- 
half  miles  north  of  Fort  Lyon  (Lt^  Animas),  Colo.  It  was  seen  to  originate  to  tlie 
northeast  of  the  fort,  forming  from  a  dense  blaok  cloud,  which  was  seen  to  throw  down 
and  thep  retract  a  long  arm  almost  to  the  earth  several  times  in  succession,  about  4 
p.  m.  Finally,  at  5  p.  m.,  there  was  seen  a  rapid  rotary  motion,  confined  to  a  hea\7, 
dark  cloud  in  the  northwest,  when  there  set  in  to  the  west  of  it  a  rapid  whirl,  carrying 
up  from  the  earth  a  vast  column  of  dost,  which  advanced  from  the  west  and  formed  a 
continuous  column  with  the  current  in  the  cloud.  Suddenly  a  water-spout  formed  iii 
the  center  of  the  whirl ;  it  passed  across  the  prairie  with  a  terrific  noise ;  hail  of  a 
very  large  size  descended  with  the  water  in  the  center  of  the  whirl ;  the  violent  wind 
unroofed  the  railroad  depot,  demolished  a  switch-house,  &o.  The  track,  as  examined 
next  day,  appeared  to  be  about  500  yards  wide.  Pieces  of  ice  fell  "  so  lar^  that  they 
could  not  be  grasped  in  one  hand.'' 

The  storms  of  the  35th  merit  special  attention.  The  weathrr  maps  of  the  23d,  24th, 
and  25th  show  that  southerly  winds  prevailed,  with  high  temperatures,  from  Texas 
northward  to  Central  Missouri  and  eastward  over  the  Ohio  Valley ;  these  were  on  the 
24th  deflected  into  southwest  winds,  with  low  barometer  No.  IX,  to  the  westwarl 
Numerous  local  rains  were  reported  on  the  24th  in  Missouri.  Between  11.30  p.m.  of 
the  24th  and  12.30  a.  «m.  of  the  25th  a  small  area  of  cool  northerly  winds  descended 
south  and  southeastward  through  Nebraska  and  Iowa,  accompanied  by  heavy  rain, 
which  was  ver^  severe  at  North  Platte  at  midnight,  and  extended  to  Dodge  City,  Kans., 
where  light  ram  prevailed  from  11.30  p.  m.  to  11.50  p.  m.,  and  to  Omaha,  where  it  con- 
tinued until  7.15  a.  m.  During  the  afternoon  of  the  25th  an  additional  flow  of  airfrom 
the  north  over  Iowa  and  Wisconsin  re-enforced  that  from  Nebraska,  and  on  the4.'.6 

JK  m.  map  a  belt  from  lake  Michigan  to  Dubuque,  and  thence  to  the  southwest  comer  of 
owa,  divided  the  southwest  winds  (temperature  72°  to  83°)  from  the  north  winds 
(temperature  59°  to  72°).  By  11  p.  m.  of  the  25th  this  dividing  belt  had  been  pusbed 
up  northward  to  Northern  Wisconsio,  Central  Michigan,  and  Lake  Erie.  Meanwhile  a 
remarkable  series  of  local  storms  had  occurred  over  portions  of  Iowa,  Missonri,  Illinois, 
Indiana,  and  Ohio,  in  the  region  of  warm  southeast  to  southwest  winds.  These  local 
storms  individually  moved  from  southwest  to  northeast,  while  the  recorded  times  of 
their  occurrence  show  that  they  were  successively  generated  farther  and  farther  to  the 
south  and  east.  At  11  a.  m.  of  the  25th,  according  to  a  special  dispatch  to  the  Associ- 
ated Press,  storms  were  prevailing  as  far  east  as  Peoria  and  Springfield,  III.,  as  farsouth 
as  Springfield,  111.,  and  as  far  north  as  Madison,  Wis.;  in  Iowa  the  weather  was  gtn- 
erally  clearing,  except  in  the  eastern  border.  By  12.30 or  1  p.  m.  numerous  storms  bad 
prevailed  over  Illinois;  between  land  4  p.  m.  they  had  overrun  Illinois;  between  3 
and  7  p.  m.  they  had  overrun  Ohio,  the  last  record  being  7  p.  m.,  in  Guernsey  County. 
A  second  set  of  storms  occurred  after  9  or  10  p.  m.  over  these  same  States. 

VERIFICATIONS. 

Indications, — ^The  detailed  comparison  of  the  tri-daily  weather  indications,  with  the 
telegraphic  weather  reports  for  the  succeeding  twenty-four  hours,  shows  a  general  per- 
centage of  omissions  of  0.25  per  cent.,  and  of  verifications  of  86.5  per  cent.  Ont  of 
3,591  predictions,  2,582.  or  71.9  per  cent.,  have  been  fully  verified  ;  362,  or  19.1  per  cent, 
have  been  three-fourths  verified;  454,  or  12.6  per  cent.,  have  been  one-half  verified; 
96,  or  2.7  per  cent.,  have  been  one-fourth  verified ;  97,  or  2.7  per  cent.,  have  fiuled. 
The  percentage  for  the  four  elements  have  been :  Weather,  94.5 ;  wind,  85.2 ;  temper- 
ature, 86.5 ;  barometer,  79.6.  The  percentages  of  verifications  by  geographical  districts 
have  been:  New  England,  84.6 ;  Middle  Atlantic  States,  91.4;  South  Atlantic  States, 
83.1 ;  East  Onlf  States,  89.2 ;  West  Gulf  States,  90.1 ;  Lower  Lakes,  86.6 ;  Upper  Lakes, 
82.0;  Tennessee  and  the  Ohio  Valley,  86.1;  Upper  Mississippi  Valley,  85.0;  Lower 
Missouri  Valley,  85.1. 

Cautionary  signaU. — Dnring  the  month  74  cautionary  signals  have  been  displayed  at 
stations  on  the  Gulf  and  Atlantic  coasts  and  the  Lakes.  Of  these  59,  or  80  per  cent., 
were  justified  by  subsequent  high  winds  within  100  miles  of  the  stations  for  which  they 
were  ordered,  and  15  or  20  per  cent,  were  not  Justified,  so  far  as  known.  Sixty-one 
instances  of  high  winds,  when  no  signals  were  displayed,  have  also  been  reported*frx>m 
these  stations.  Telegraphic  communications  with  the  North  Carolina  ooast-stations 
has  continued  interrupted  during  the  month. 

NAVIGATION. 

stages  of  water.— In  the  table  on  Chart  No.  Ill  are  given  the  highest  and  lowest  read- 
ings on  the  river-gauges  of  the  month.  It  will  be  seen  that  the  Red  River  remained 
moderately  high  during  the  month  at  Shreveport,  the  water  reaching  its  highest  stsj^ 
on  the  23d.    The  Cumberland  reached  its  maximum  height  at  Nashville  on  the  17tfa, 
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aod  was  geDerally  low  dniing  the  month.  The  Ohio  was  lowest  from  the  3d  to  the 
9th|  after  which  several  small  freshet  waves,  the  resnlts  of  heavy  showers,  passed 
down.  The  most  important  of  these  was  that  which  reached  Ciucinnati  on  the  2i3d  and 
Lonisville  on  the  26th.  The  Mississippi  continued  moderately  high  during  the  month 
from  Keokuk  down,  although  the  water  did  not  rise  to  any  dangerous  heights.  The 
nearest  approach  to  the  "danger  line''  was  at  Vickshnrg  on  the  1st,  but  the  river  fell 
slowly  at  this  point  until  the  lOth.  Above  Keokuk  no  important  changes  occurred, 
and  the  channel  continued  sufficiently  deep  for  navigation.  The  Missouri  has  remained 
very  high  at  most  points  during  the  entire  month.  At  Corinth,  Mo.,  on  the  13th,  the 
water  was  higher  than  it  had  been  since  July  5,  1873,  flats,  lumber-yards,  and  smelt- 
ing-works  were  flooded,  extinguishing  the  fires  in  the  latter,  without  doing  serious 
damage.  10th,  overflows  at  Independence,  Kaus. ;  11th,  overflows  in  the  Elkhorn  in 
Nebraska  and  the  Arkansas  at  Little  Rock. 

Icebergs  were  reported  on  the  9th,  latitude  43°  44'  N.,  longitude  49°  W. ;  on  the  10th, 
latitude  43°  19'  N.,  longitude  48°  53'  W. 

TEMPEBATURK  OF  WATER. 

In  generah — The  temperature  of  water,  as  observed  in  rivers  and  harbors,  is  shown 
in  the  small  table  on  Chart  No.  II.  The  average  temperatures  have  been  lowest  at 
Eastport,  39°  ;  Marquette,  44.5°.  They  have  been  highest  at  Augusta,  81° ;  Charleston, 
78.5°;  Galveston,  78.5°;  Jacksonville,  77.5°;  Knoxville,  78°:  Mobile,  fc2.5° ;  Mont- 
gomery, 81.5° ;  Nashville,  78.5° ;  Saint  Louis,  74.5° ;  Saint  Mark's,  77° ;  Savannah,  78° ; 
Wilmington,  79°. 

Maximum  and  minimum  temperatures, — The  highest  maxima  have  been  :  Jacksonville, 
H5°;  Augusta,  86°;  Galveston,  Mobile,  and  Montgomery,  87°.  The  lowest  minima 
have  been  :  Dulut^,  45°  ;  Marquette,  42°  ;  Eastport,  37°. 

Ranges  of  timperature* — The  least  ranges  have  been  :  Eastport,  4° ;  Marquette,  5°. 
The  greatest  ranges  have  been  :  Galveston,  17°  ;  New  London,  16°  ;  Jackson  vile,  15°  ; 
Omaha,  Saint  Paul,  and  Yankton,  14°. 

ATMOSPHERIC  ELECTRICITY. 

TAunder-»/orma  were  reported  at  stations  as  follows :  1st,  Illinois,  Indiana,  Kansas, 
Massachusetts,  Michigan,  Nebraska,  Vermont,  Wisconsin,  Missouri ;  2d,  Maine,  Illinois, 
Indiana,  Kansas,  North  Carolina,  Ohio,  Tennessee,  Vermont,  New  York,  Missouri,  New 
Hampshire;  3d,  Colorado,  Illinois,  Indiana,  Iowa,  Kansas,  Michigan, New  Jersey, New 
York,  Ohio,  Pennsylvania,  Wisconsin,  Connecticut,  Indian  Territory,  Texas,  District  of 
Columbia ;  4th,  Virginia,  Dakota,  Illinois,  Indiana,  Iowa,  Kansas,  Massachusetts,  Ne- 
braska, New  York,  North  Carolina,  Ohio,  Texas,  Missouri,  Indian  Territory,  Maine,  Ken- 
tucky, Georgia;  5th, Maryland,  Colorado,  Illinois,  Indiana,  Massachusetts,  Nebraska, 
New  Jers  *y,New  York,  Noi-th  Carolina,  Ohio,  Pennsylvania,  South  Carolina,  Tennessee, 
Virginia,West  Virginia,  Mississippi,  Texas,  District  of  Columbia ;  6th,  Maryland,  Rhode 
Island,  Utah,  Colorado,  Connecticut,  Dakota,  Georgia,  Illinois,  Iowa,  Kansas,  Massa- 
chusetts, Missouri,  Nebraska,  New  Hampshire,  New  Jersey,  New  York,  Pennsylvania, 
Virginia,  North  Carolina,  Florida ;  7th,  Alabama,  Colorado,  Connecticut,  Dakota,  Illi- 
nois, Indiana,  Kansas,  Massachusetts,  Missouri,  Nebraska,  New  Jersey,  New  York,  Ohio, 
Tennessee,  Texas,  Iowa,  Indian  Territory,  Florida ;  8th,  Virginia,  Illinois,  Indiana, 
Kansas,  Michigan,  Nebraska,  Ohio,  Tennessee,  Texas.  Vermont,  Missouri,  North  Caro- 
lina, West  Virginia,  Florida;  9th,  Virginia,  Dakota,  Illinois,  Indiana,  North  Carolina, 
Ohio,  Pennsylvania,  South  Carolina,  Tennessee,  Vermont,  Georgia;  10th,  Dakota, 
Florida,  Iowa,  Missouri,  Nebraska,  New  Hampshire,  New  York,  Wisconsin,  South  Caro- 
lina, Georgia,  New  Mexico  ;  11th,  Canada,  Florida,  Illinois,  Indiana,  Michigan,  Ne- 
braska, New  York,  Ohio,  Wisconsin  ;  12th,  Indiana,  Iowa,  Michigan,  Nebraska,  New 
York,  Ohio,  Dakota,  Wisconsin;  13th,  Illinois,  Indiana,  Kansas,  Michigan,  Mississippi, 
Nebraska,  Ohio,  Pennsylvania ;  14th,  Minnesota,  New  York,  Connecticut,  Illinois,  Iowa, 
Massachnsetts,  Michigan,  New  Jersey,  Ohio,  Pennsylvania,  Rhode  Island,  Texas, 
Georgia ;  15th,  Ohio,  Canada,  Illinois,  Indiana,  Iowa,  Michigan,  Mississippi,  Nebraska, 
New  Hampshire,  New  York,  North  Carolina,  Texas,  Vermont,  Wisconsin,  Colorado, 
Dakota ;  16th,  Michigan,  Ohio,  Canada,  Connecticut^  Dakota,  Illinois,  Indiana,  Maine, 
Maasachasetts,  New  Jersey,  New  York,  Pennsylvania,  Vermont,  Iowa,  Kansas,  Texas, 
Florida;  17th,  Minnesota,  Illinois,  Indiana,  Iowa,  Missouri,  Nebraska,  North  Carolina, 
South  Carolina, Tennessee,  Virginia,  Wisconsin,  Kansas;  18th,  Illinois,  Indiana,  Iowa, 
Maryland,  Michigan,  Nebraska,  New  Jersey,  North  Carolina,  Ohio,  South  Carolina, 
Tennessee,  Virginia,  Wisconsin,  Georgia,  West  Virginia,  Florida,  Colorado,  District  of 
Colnmbia;  19tb,  Connecticut,  Dakota,  Ulinois,  Indiana,  Iowa,  Louisiana,  Maine,  Min- 
nesota, Missouri,  Nebraska,  New  Jersey,  New  York,  North  Carolina,  Ohio,  Pennsyl- 
vania, Tennessee,  Vermont,  Virginia,  South  Carolina,  Texas,  Florida,  Kentucky, 
Georgia ;  20th,  Minnesota,  Canada,  Colorado,  Georgia,  Illinois,  Indiana,  Iowa,  Michigan, 
Missouri,  Nebraska,  New  Jersey,  North  Carolina,  Ohio,  Tennessee,  Texas,  Virginia, 
Wisconsin,  Soutli  Carolina,  Kansas,  Indian  Territory,  Florida,  Dakota;  21st,  Maryland, 
Connecticut,  Dakota,  Delaware,  Florida,  Georgia,  Indiana,  Iowa,  Kansas,  Massachn- 
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•8«ttfl,  Michigan,  MisBonri,  New  Jeraey,  New  York,  Ohio,  Pennsylvania,  Sontb  Carolina. 
Texas,  Vermont,  Virgiria,  Rhode  Island,  TetinesHee,  Alabama,  Indian  Territory,  Wot 
Virf^iuia,  Kentncky,  District  of  Columbia ;  2*2d,  Alabama,  Dakota,  Florida,  Geor<;iu, 
Illinois,  LouiHi:ina,  MassacbuHCtts,  JMissiHsippi.  New  York,  PonnKylvania,  Texa",  Soi.tb 
Cnroliiia,  Nortb  Carolina,  N'dtraMka,  MiiuieHOta;  2^^d,  Minnesota.  Dakota,  Florida. 
Iowa,  KnoHHS,  Missonri,  Ntd)ra{4ka,  Georgia,  Colorado;  24tli,  Alabama,  Michigan, 
Florida,  Illinois,  Iiidiana,'Iowa,  KannaB,  MiHHOuri,  Ohio,  South  Carolina,  Teuuetssie. 
Kentucky, Dakota,  Minnesota;  'iotb,  Kansas,  Maryland, Dakota,  Illinois,  Indiana,  Iowa, 
Michigan,  Missonri,  Nebraska,  Ohio,  Massachiisotts,  Virginia,  Minnesota;  2Gtb,  Mary- 
land, Si innesota,  Texas,  Connect icnt,Dakota,  Delaware,  Illinois,  Kansas,  Michigan,  Mi«%- 
sonri.  New  Jersey,  New  York,  North  Carolina,  Ohio,  Pennsylvania,  Tennessee,  Virginia. 
Massachusetts,  West  Virginia;  27tb,  Dakota,  Indiana,  lo'wa,  Kansas,  Maryland,  Mii»- 
souri,  Nebraska,  New  York,  Pennsylvania,  Texa^,  Virginia,  Wisconsin,  South  Carolina, 
Tennessee, North  Carolina,  Alabama,  Georgia;  28tb,  Dakota, Florida,  Iowa,  Kansa-', 
Missonri,  Nebraska,  New  York,  Sontb  Carolina,  Virginia,  Wisconsin,  Pennsylvania, 
Michigan, North  Carolina,  West  Virginia;  21)th,  Minnesota,  Iowa,  Kans.'U),  Missonri, 
Nebraska,  New  York,  North  Carolina,  Rhode  Island,  Vermont,  Wisconsin,  Dakota,  New 
Hampshire,  West  Virginia;  :{Oth, Rhode  Island,  Connecticut,  Illinois,  Indiana,  Iowa, 
Massachusetts,  Michigan,  Nebraska,  New  York,  Ohio,  Pennsylvania,  Vermont,  Wiscon- 
sio,  Missonri,  Florida. 

Distant  thunder  or  lightning  was  reported  aa  seen  from  stations  in  the  respective 
States  as  follows:  1st,  Colorado,  Illinois,  Indian  Territory,  Kansas,  Texas.  Kentucky, 
Vermont;  2d,  Illinois, Indiana,  Iowa,  Indian  Territory,  Kansas,  Maine,  Missouri,  New 
Hampshire,  New  York,  North  Carolina,  Ohio,  Pennsylvania,  Tennessee,  West  Virginia, 
Wisconsin;  3d,  Illinois,  Iowa,  Indian  Territory,  Kansas,  M  ssouri,  Nebraska,  New 
York,  New  Mexico;  4th,  District  of  Columbia,  Dakota,  Illiuois,  Indian  Territory,  Iowa, 
Kentucky,  Missouri,  Nebraska,  North  Carolina,  Pennsylvania,  Virginia;  5tb,  Alabama, 
Colorado,  Dakota,  Florida,  Georgia,  Iowa,  Kansas,  North  Carolina,  New  Jersey,  New 
York,  Ohio ;  6th,  Colorado,  Dakota,  District  of  Columbia,  Illinois,  Iowa,  Kansas, 
Maine, Mississippi,  Missouri,  New  York,  Virginia;  7tb,  Colorado,  Georgia,  Illinois, 
Iowa,  Kansas,  Mississippi,  Missouri,  New  York,  North  Carolina, Tennessee,  Texas;  bth, 
Alabama,  Florida,  Georgia,  Illinois,  Iowa,  New  Jersey,  North  Carolina,  Tennessee, 
Texas;  9th,  Georgia,  Missouri,  North  Carolina,  Tennessee,  Vermont ;  lOth,  D.kota, 
Iowa,  Indian  Territory,  Kansas,  Missonri;  11th,  Iowa,  Michigan,  Missouri,  New  Y'ork, 
Wisconsin  ;  12th,  Iowa,  Kansas,  Missonri,  Nebraska,  New  York  ;  13th,  Colorado,  niinois. 
Indiana,  Kansas,  Kentucky,  Mississippi,  North  Carolina,  Ohio,  Texas  ;  14tb,  District  of 
Columbia,  Illinois,  Iowa, Kansas,  Massachusetts,  Mississippi,  Nebraska,  New  Hampshire, 
New  Jersey,  New  York,  Pennsylvania,  Wisconsin  ;  15tb,  Dakota,  Illinois,  Indiana,  Iowa, 
Kansas,  Mississippi,  Michigan,  New  Hampshire,  New  York.  Texas,  Vermoilt,  Wisconsin  ; 
16th,  Dakota,  Indiana,  Iowa,  Kentucky,  Massachusetts,  New  Hampshire,  New  Jersey, 
Now  York,  Ohio,  Tennessee,  Vt^rmoot,  West  Virginia;  17th, Dakota,  Iowa,  Kansais, 
Kentucky,  Missouri,  Minnesot  I,  Ohio.  Tennessee,Virginia,  West  Virginia  ;  18th,  Illinois, 
Iowa,  Kansas,  Kentucky,  Maryland,  Missouri,  New  Hampshire,  New  Jersey,  North  Caro> 
lina,  Tt-nnessoe,  Virginia,  West  Virginia;  19th,  Alabama,  Dakota,  Illinois,  Iowa,  Kansas, 
Kentucky,  Minnesota,  Mississippi,  Missouri,  Nebranka,  North  Carolina,  New  York, 
Tennessee  ;  20th,  Colorado,  Georgia,  Illinois,  Iowa,  Kansas,  Michigan,  Mississippi,  Mis- 
sonri, North  Carolina,  New  York,  Tennessee ;  21st,  Dakota,  Illinois,  ludiana,  Kentncky, 
Louisiana,  Massachusetts,  Mississippi,  North  Carolina,  New  Jersey,  New  York,  Texas, 
Vermont;  22d, Dakota,  Kansas,  North  Carolina.  Texas;  2lk),  Alabama,  Dakota,  Iowa, 
Kansas,  Kentucky,  Louisiana,  Missonri;  24th,  Iowa,  Indian  Territory,  Kentncky, 
Michigan,  Nebraska ;  2r)th,  Dakota,  Illinois,  Indiana,  Iowa,  Indian  Territory,  Kansas, 
Kentncky,  Michigan,  Missouri,  Nebraska,  North  Carolina,  Pennsylvania,  Tennessee, 
Wisconsin:  26th,  Alabama,  Dakota,  Indiana,  Indian  Terri to- y,  Kansas,  Jlentncky,  North 
Carolina,  New  Jersey,  New  York,  Ohio,  Pennsylvania,  Tennessee,  Texas,  Virginia; 
27th,  DaKota,  Georgia,  Kansas,  Massachusetts,  Nebraska,  North  Carolina ;  28th,  Dakota^ 
Florida,  Georgia,  Louisiana,  Michigan,  Nebraska;  29th,  District  of  Columbia,  Florida, 
Georgia,  Iowa,  Kansas,  Maine,  Michigan,  Missouri,  Nebraska,  North  Carolina,  New 
York,Ohio,  Vermont,  West  Virginia;  30th,  Illinois,  Iowa,  Kentucky,  Louisiana,  Massa- 
chusetts, Michigan,  Missouri,  New  York,  Ohio,  Pennsylvania,  Tennessee,  West  Vir- 
ginia. 

Auroras  were  observed  as  follows:  2d,  Minneapolis,  Minn.  3d, La  Crosse.  4th, 
Mount  Forest,  Canada;  Jacksonville,  Fla.  6th,  Vevay,  Ind. :  Bismarck  ;  Alpena.  7th, 
New  Ulm,  Minn. ;  Saint  Paul ;  Minneapolis,  Minn. :  Rochester;  Grand  Haven  ;  Wash- 
ington, D.  C.  btb,  Bismarck.  10th,  Westorville,  Ohio.  .Ilth,  Fort  Preble,  Me.; 
Bangor;  Gardiner,Me;  Burlington,  Vt. ;  Minneapolis,  Minn. ;  Boston,  Mass. ;  Albany; 
Rochester;  Oswego.  13th,  Mouticello,  Iowa;  Dnluth  ;  Bangor;  Alpena.  14th,  RiK'h- 
ester;  La  Crosse;  West  Charlotte,  Vt.  17th,  Bangor.  22d,  Fort  Mackinaw;  Atco, 
N.  J. ;  Saint  Paul.    23d,  Atco,  N.  J.     2Hth,  Bangor. 

Ground  currents, — Disturbances  on  lines  of  telegraph  have  been  reported  as  follows : 
At  Mason,  Tex.,  on  the  10th;  at  Pike's  Peak,  Colo.,  on  the  3d ;  at  Santi^  F^,N.  Mex.,oa 
the  18th. 
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OPTICAL  PHENOMENA. 


Solar  halos  were  observed  on  the  Ist,  Connectioat,  Kentacky.  Massachnsetts,  New 
York,  Rhode  Island,  Texas ;  2d,  Canada,  Connectifbat,  New  York,  Ohio :  3d,  Georgia, 
Nebraska,  New  York,  Ohio,  Texas;  4tb, Florida,  Alabama,  Illinois,  Nebraska,  North 
Carolina,  New  Hampshire;  5th,  New  York;  6th,  Illinois,  Iowa,  Kentacky,  Nebraska; 
7th,  CalifomiflL  Dakota,  Minnesota,  Nebraska,  New  York,  Ohio ;  8th,  Connecticut,  Del- 
aware, New  York,  Ohio,  Soath  Carolina ;  11th,  Dakota,  New  Hampshire ;  12th,  Ala- 
bama, Illinois,  Kansas,  Lonisiana,  Maine,  Massachasetts,  New  Hampshire,  New  York, 
Pennsylvania;  13th,  Illinois,  Kentacky,  Ohio,  Texas;  14th,  Indiana,  Iowa,  Kansas, 
Maine,  New  Hampshire,  New  York,  Ohio ;  15th,  Alabama,  Michigan,  New  York,  Ohio ; 
16th,  Georgia,  Ohio ;  17th,  Illinois,  New  Jersey  ;  18th,  Massachasetts,  New  Hampshire, 
New  Jersey,  New  York,  Ohio,  Wisconsin ;  19th,  Illinois,  Massachusetts ;  20th,  Connecti- 
cut, Michigan,  Ohio;  21st,  Connecticat,  Massachusetts;  22d,  Illinois;  23d,  Illinois, 
Massachusetts,  New  Hampshire,  New  York ;  24th,  Colorado,  Massachusetts,  New  Hamp- 
shire, Connecticut,  Rhode  Island  ;  25th,  Kentucky.  Michigan,  New  Hampshire ;  26tn, 
Illinois,  Kansas,  Kentucky,  Missouri,  Nebraska  j  27th,  Connecticut,  Illinois,  Iowa, 
Kentucky,  Maine,  New  York,  Ohio,  South  Carolina ;  28th,  Illinois,  Iowa,  Maine,  New 
Hampshire.  New  York,  Ohio,  Wisconsin ;  29th,  Illinois.  Indiana,  Kansas,  Michigan, 
Ohio,  South  Carolina ;  30th,  Kentucky,  North  Carolina,  Ohio. 

Lunar  halos  were  observed  on  the  1st  in  Canada;  3d,  Ohio;  13th,  Indiana;  16th, 
Georgia,  Massachusetts,  Pennsylvania;  17th,  Connecticut,  Delaware,  Georgia,  Illinois^ 
Indiana,  Maryland,  Minnesota,  Ohio,  Virginia,  District  of  Columbia ;  18th,  Dakota, 
Georgia,  Kansas,  Illinois,  Louisiana,  Massachusetts,  Minnesota,  Nebraska.  Ohio,  South 
Carolina;  19th,  Illinois,  Kansas,  Minnesota,  South  Carolina,  Utah;  20th,  Illinois, 
Lionisiana,  Michigan,  Ohio ;  21st,  Georgia,  Illinois,  Iowa,  South  Carolina,  Virginia ; 
ii2df  Alabama,  Indiana,  Iowa,  Illinois,  Ohio,  Texas,  Virginia;  23d.  Connecticut,  In- 
diana, Maine,  Minnesota ;  24tn,  Michigan,  South  Carolina ;  25th,  Rhode  Island ;  26th^ 
Alabama,  California,  Georgia,  Kentucky,  Ohio ;  27th,  Indiana ;  28tb,  New  York ;  29th, 
Ohio ;  30th,  Illinois,  Ohio. 

Mirage  was  observed  at  Barnegat,  N.  J.,  and  Atlantic  City,  N.  J.,  on  the  25lh. 

MISCELLANEOUS  PHENOMENA. 

Zoological, — Botanical. — Harvesting  began  as  follows:  Barley,  18th,  Jaoksonburg, 
Ohio ;  19th,  Vevay,  Ind. ;  30tb,  all  in  at  Clarksville,  Tex.  OaU,  30th,  all  in  at  Clarke- 
ville,  Tex. ;  17th,  heading  out  at  Creswell,  Kans.  Ryty  27th,  Vevay,  Ind. :  30th,  Wap- 
pinger's  Falls,  N.  Y.  Wheat,  8th,  Carbondale,  111. ;  12th,  winter-wheat  heading  out, 
Creswell,  Kans.;  17th,  spring-wheat  heading  out  at  Creswell,  Kans.;  17th,  Alto 
Vista,  Va. ;  18th,  Wappinger's  Falls,  N.  Y. ;  27th,  Vevay,  Ind.,  and  Salem,  N.  J. ;  28th, 
Jacksonburg,  Ohio;  29th,  Keokuk,  Iowa;  30th,  Clarksville,  Tex.,  all  in;  30th,  Ring- 
gold, beginning ;  30th,  Rnggles,  nearly  ripe.  Clover,  1st,  Wautoma,  Wis.,  in  bloom ; 
25th,  Jacksonburg,  Ohio.    Hay,  18th,  Salem,  N.  J. ;  25th,  Wappiuffer's  Falls,  N.  Y. 

Fruits. — Blooming  and  ripening,  are  reported  as  follows :  Blackberriee,  in  bloom,  5thy 
Cornish,  Me. ;  7th,  Palermo,  N.  Y.  Cherries,  ripe,  15th,  Wappinger's- Falls,  N.  Y.  Cur- 
rants, ripe,  18th,  Wappinger's  Falls,  N.  Y. ;  Augusta,  111.,  28th.  Grapes,  blooming,  4th, 
Augusta,  111. ;  18th,  ContoocookvlUe,  N.  H. ;  Concords  ripe,  in  good  exposures,  28th, 
Lake  Charles,  La.  Peaches,  ripe,  20th,  Brookbaven,  Miss.  Peas,  in  bloom,  6td,  Jack- 
Bonburg,  Ohio ;  ripe,  7th,  Wappinger's  Falls,  N.  Y. ;  15th,  Starkey,  N.  Y. ;  29tb,  Jack- 
sonburg, Ohio.  Potatoes,  ripe,  29tb,  Jacksonburg,  Ohio.  Mulberries,  ripe,  20th,  Au- 
gusta, III.  Raspberries,  ripe,  26th,  Wappinger's  Fails,  N.  Y. ;  27th,  Augusta,  111.  Straw- 
berries,  ripe,  2d,  Augusta,  III. ;  10th,  Gardiner,  Me.  (two  weeks  early) ;  lOch,  West 
Charlotte,  Vt. ;  13th,  Starkey,  N.  Y. ;  18th,  ContoocookvlUe,  N.  H. 

Flowers  and  treks. — Daisies,  flowering,  14th.  Somerset.  Mass.  LocusUtreef  in 
bloom,  5th,  Somerset,  Mass.  Roses,  in  bloom,  3d,  Wappin^ers  Falls,  N.  Y.  Syringia, 
in  bloom,  lOth,  Somerset,  Mass.  Tulip-tree,  in  bloom,  3d,  Richmond,  Ind.  Water-lilies, 
in  bloom,  5th,  Fall  River,  Mass.     Yarrow,  in  bloom,  17th.  Palermo,  N.  Y. 

Birds. — First  seen  as  follows:  Cuckoo  6th,  and  Kingbird  12th,  at  Monticello,  Iowa. 

Insects. — Chintz-bugs  were  iirst  seen :  1st,  at  Quttenberg,  Iowa.    Caterpillars,  myri< 


not  destructive 

XooiMto.— Special 
Commission  afford 
sectioH  regularly  in  April  and  Saptember  of  each  ytar  since  1870,  leaving  after  four  or 
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six  weeks ;  were  tbis  year  leas  Daroerons  and  destructive  than  formerly ;  left  the  first 
week  of  May.  Eaele  Pass,  Tex.,  were  uamerous  and  deetraotive  iu  September,  187:5 ; 
eggs  hatched  in  Febrnary,  and  Y^re  destruotive  in  May,  1874 ;  another  deetroctiTo 
swarm  in  September,  1875 ;  eggs  natohed  in  February,  and  young  ones  left  in  May, 
1876,  doing  little  damage ;  no  new  swarms  in  1877 ;  a  few  hatched  out  from  old  eggs. 
Cambridge,  Tex.,  a  few  stopped  here  in  July,  1876,  on  their  way  sou th westward ;  a  few 
arrived  May  7,  1877,  and  left  within  twenty-four  hours.  Indianola,  Tex.,  locusts  have 
never  been  seen  herealiouts  within  thirty  miles  of  the  Gulf  coast.  Leavenworth,  Kans., 
immense  swiirnis  of  locusts  arrived  10th  to  15th  of  August,  1874,  and  left  in  about  six 
days,  followed  by  native  grasshoppers;  many  young  ones  hatched  out,  and  were  full- 
fledged  25th  May,  1875 ;  visited  by  very  few  in  1876.  Dodge  City,  Kans.,  graiwboppers 
(locusts  f )  frequent  from  April  to  September,  1876 :  arrived  May  21, 1877,  at  I0.:)0  a.  m., 
and  continued  flying  to  the  northeast  until  the  22d,  5  p.  m. ;  deposited  no  eggs.  Den- 
ver, Colo.,  was  visited  in  1864,  '65,  '66,  '73,  '74,  75,  '76  (July  30th);  many  young  hatched 
in  1877,  but  died  early.  Breckenridge,  Minn.,  visited  in  1874,  '75,  '76 ;  batching  rapidly 
May  15  to  31, 1877.  Corsicana,  Tex.,  swarms  arrived  September  21,  1876,  staying  five 
days,  and  October  1st,  staying  nine  days ;  young  hatched  out  1877,  from  February  5tb 
to  20th ;  departed  between  Ist  and  21st*of  May.  Special  notes  for  June  are  as  follows : 
NebrasKa:  Plattsmouth,  not  destructive,  but  plentiful ;  North  Platte,  15th,  few  flying 
norUi ;  Howard,  hatching  until  June  15th  ;  flying  20th  to  30th,  little  damage.  Dakota: 
Bismarck,  21st,  28th,  29tb,  flying  ijortbwest.  Colorado  :  Denver,  30th,  very  few  have 
hatched.  Kansas:  Baxter  Springs,  12th  to  30tb,  flying  northeast;  plenty  remain  in 
cold  soils.  Iowa:  Vail,  30  fch,  began  to  fly ;  Tabor,  30th,  all  eone.  Missouri:  Coming, 
plenty  but  not  destructive.  New  Jersey :  South  Orange,  30tn,  all  gone ;  little  damage ; 
(Newark,  15th,  slight  damage ;  Vineland,  Ist,  plentiful ;  14th,  very  few.  District  of 
Columbia :  Washington,  plentiful  first  ten  days.  New  York :  Starkey,  25th,  seen  ; 
Wappinger's  Falls,  1st,  hatching;  13th  to  18th,  destructive;  26th,  dying.  Virginia: 
Alto  Vista,  15th,  all  gone. 

Balloon  oscenmonB. — Some  information  as  to  the  condition  of  the  atmosphere  on 
June  18th  and  19tb,  is  given  by  the  observations  made  dnring  two  balloon  voyages 
starting  from  Nashville.  The  path  of  the  balloon  is  shown  on  the  accompanying  chart 
IV.  The  observations  will  be  presented  in  full  in  the  annual  report  of  the  Chief  Sig- 
nal-Officer ;  they  show  that  the  bases  of  the  cumulus  clouds  were  formed  at  an  alti- 
tude corresponding  to  the  pressure  of  25.50  inches  at  5.40  p.  m.,  but  of  27.85  inches  at 
8  a.  m.,  the  temperature  of  their  bases  being,  respectively,  79°  and  78°.  The  highest 
point  attained  was  at  pressure  16.65  inches  (where  the  temperature  was  43^  and  the 
wet-bulb  thermometer  read  36°)  on  June  19th,  11.55  a.  m.,  at  which  time  the  record  at 
Nashville  Signal -Service  station  (altitude  504.2  feet)  was  29.58,86.5,75.5,  respectively. 

Polar  bafida.— Gnttenberg,  November  22d ;  Carthagena,  Ohio,  1st,  3d,  13th,  22d,  29th; 
Denver,  Colo.,  5th,  12th,  25th. 

Sun$et8, — The  characteristics  of  the  sky,  as  indicative  of  approaching  fair  or  fonl 
weather,  have  been  observed  daily,  at  sunset,  at  all  Signal-Service  stations.  The 
monthly  means  from  97 stations  show  that  74  doubtful  ca^es,  or  blanks,  were  recorded, 
and  that  out  of  the  remaining  2,832  cases,  2,162,  or  76.3  per  cent.,  have  been  followed 
by  the  expected  weather. 

^orMl^res  prevailed  in  Northern  Michigan  during  the  first  ten  days  of  the  month, 
being  generally  extinguished  by  rain  on  the  9th.  Fire  or  smoke  was  also  reported  as 
follows :  1st,  Greenville,  N.  C. ;  3d,  4th,  5th,  Kittyhawk,  N.  C.  (in  marshes)  ;  4th, 
Southington,  Conn. ;  6th,  Hennepin,  lU. ;  15th,  23d,  Detroit,  Mich. ;  23d,  West  Water- 
ville,  Me. ;  30th,  Santa  F^,  N.  Mex.  (for  several  days). 

Meteors  were  observed  as  follows :  1st,  Davenport,  Iowa ;  3d,  Carthagena,  Ohio ; 
11th,  Monticello,  Iowa ;  12th,  Mount  Anbarn,  Ohio ;  Louisville,  Ky. ;  Indianapolis, 
and  Fort  Wayne,  Ind.,  and  Detroit,  Mich. ;  13th,  Litchfield,  Mioh.  (10  p.  m.),  Belle- 
fontaine,  Ohio ;  14th,  Monticello,  Iowa.  Philadelphia,  Pa. ;  15th, Car boudale,  IU.  (north- 
west to  southeast).  Mount  Sterling,  111. ;  16th,  Waterburg,  N.  Y. ;  17th,  Monticello, 
Iowa ;  19th,Merom,  Ind. ;  20th,  Merom,  Ind. ;  21sri,  Leavenworth,  Kans. ;  24th,  Daven- 
port ;  25th,  Point  Pleasant,  La. ;  26th,  Point  Pleasant,  La. ;  27th,  Brook  Haven,  Miss. : 
28th,  Monticello,  Iowa,. Starkey ,  N.  Y. ;  29th,  Point  Pleasant,  La.  (zenith  to  southeast, 
and  meteoric  shower),  Brook  Haven,  Miss.,  Freehold,  N.  J.  (11  p.  m.  loud  explosioo), 
Newark,  N.  J. ;  30th,  Sammi',  Colo.,  Brook  Haven,  Miss.,  Salem,  N.  J. (10  p.  m.),  Melissa, 
Tex.,  (8  p.  m.,)  Bloomfield,  Wis.  (10.40  p.  m.),  followed  by  explosion  in  3  to  5  minutes. 

Zodiacal  ligiU^—CsiTbonAidej  111.,  19th  to  the  2dth.  Savannah,  Ga.,  1st,  2d,  3d,  6tb, 
and  30th. 

JSartkquake8.—3d,  ne&r  Stanford,  Ky.,  small  local  disturbance ;  11th,  Yolcanic  dis- 
turbance 60  miles  from  Yuma,  near  Flowing  Well,  Cal. ;  18th,  Milwaukee,  7.30  p.  ni., 
water  in  Lake  M  chigan  fell  two  feet  in  one-half  hour,  and  rose  again  much  m.re 
quickly. 
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SOLAR  PHBKOMBNA. 

Sun-spots, — ^Tbe  following  obnervafcions,  made  by  Mr.  D.  P.  Todd,  upon  the  spots  on 
the  Ban,  have  been  kindly  commanicated  by  Rear- Admiral  John  Bodgers,  U.  S.  ISk, 
Saperintendent  of  the  Naval  Observatory  : 
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Several  large  faonls ;  one  of  the  spots 
is  penombral— qolte  without  dark  or 
weil-deflned  nnolens. 

Professor  Tacohini  reports  to  the  Paris  Academy  of  Sciences  that  "  on  the  3d  a 
small  spot  (the  only  one)  appeared  in  the  east,  and  gradually  enlarged  to  40s.y  by  the 
7th  continuing  of  this  size  (some  small  spots  which  presently  appeared  with  it  ever 
changing)  till  it  was  near  the  border  on  the  13th.  On  the  14th,  when  projection  and 
photography  revealed  hardly  a  trace  of  the  gronp,  the  spectroscope  discovered  very 
lively  chromoBpheric  flames ;  higher  up,  several  obliqne  fragments,  evidently  from  vio- 
lent eruption,  eruption  flames  on  the  nght,  and  lastly,  a  nebnlous  ohromospherio  mass, 
well  illuminated  and  slightly  divergent.    There  was  constant  commotion  of  matter.'' 

NOTES  AMD  EXTRACTS. 

Prof.  R.  Wolf  communicates  to  the  Quarterly  of  the  German  Astronomical  Associa- 
tion (Vol.  II,  p.  67)  a  report  on  his  sun-spot  investigations,  as  follcfws :  *'  I  have  con- 
tinued the  observation  of  the  condition  of  the  solar  spots  (a  work  begun  by  me  at  the 
end  of  1847  in  extension  of  the  work  of  Schwabe  and  Schmidt,  and  since  then  prose- 
cuted uninterruptedly)  at  least  once  in  every  clear  day,  and  very  frequently  many 
times  and  with  different  telescopes,  and  have  thus  obtained,  for  270  days  of  the  year 
1876,  the  number  g  of  visible  groups  and  number  /  of  their  constituent  spots  and 
points,  whence  I  have  by  the  formula  T=k  (/-{-  10  g)  computed  the  relative  number r 
ae  first  introduced  by  me  in  1850.  In  this  k  indicates  a  certain  factor,  depending  upon 
the  observer  and  instrument ;  it  is  assumed  as  unity  for  myself  using  a  magnifying 
power  of  64  applied  to  a  four-foot  Fraunhofer  refractor^  and  is  for  other  observers  or 
instruments  to  be  deduced  from  corresponding  series  of  observations.  By  supplying 
the  record  on  days  that  were  cloudy  at  Zurich  from  other  observations  made  by 
Messrs.  Weber  in  Peckeloh,  Schmidt  in  Athens,  Denza  in  Moncalieri,  Tacchini  in 
Palermo,  I  find  r  equal  11.3  as  the  mean  of  all  the  relative  numbers  for  each  day  of 
the  year  1876,  and  in  connection  with  the  mean  relative  numbers  of  the  previous  years 
I  have  the  series : 
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Id  which  the  periodicity  of  the  snD-spot  phenomena  is  clearly  shown. 

Prof.  £.  Loomis  communicates  to  the  American  Jonmal  of  Science  the  following 
condnsioDS : 

•  1.  Areas  of  low  barometer  resolt  from  a  general  movement  of  the  atmosphere 
towards  a  central  area,  and  this  movement  is  accompanied  by  a  deflection  of  the  wind 
to  the  right,  which  causes  a  tendency  to  circulate  around  the  center  with  a  motion 
spirally  inward. 

2.  This  deflection  to  the  right,  which  results  from  the  earth's  rotation,  causes  s 
diminished  pressure  within  the  area  of  this  inward  movement,  and  the  pressure  is 
still  further  diminished  by  the  centrifugal  force  resulting  from  the  circulation  about  s 
center. 

3.  The  amount  of  the  barometric  depression  depends  upon  the  force  of  the  wind  and 
the  geographical  extent  of  the  revolving  atmosphere.  The  effect  of  centrifugal  force 
is  not  considerable  except  when  the  velocity  of  the  wind  approaches  that  of  a  hurri- 
cane. With  a  velocity  of  one  hundred  miles  per  hour,  the  depression  due  to  oentrifu- 
gal  force  may  amount  to  about  two  inches ;  but  in  the  winter  storms  of  the  m.iddle 
latitudes  with  a  velocity  not  exceeding  40  miles  per  hour,  the  depression  doe  to  cen- 
trifugal force  seldom  exceeds  one  or  two  tenths  of  an  inch.  In  these  storms,  three- 
quarters  of  the  observed  depression  of  the  barometer  is  usually  the  effect  of  the  earth's 
rotation  ;  but  in  order  that  the  depression  at  the  center  may  amount  to  as  much  as 
one  inch,  it  is  generally  necessary  that  this  system  of  circulating  winds  ahonld  pre- 
vail over  an  area  nearly  3,000  miles  in  diameter. 

[To  he  continued  in  July  Eeview,'] 

Published  by  order  of  the  Secretary  of  War. 

ALBERT  J.  MYER, 
Brig,  Gen,  (Brevet- Assigned)  Chief  Signal-Officer,  U.  S.  A, 


Paper  38. 


Correspondence  of  the  Chief  Signal-Officer  of  the  Army  (through  the  honorable  Secretary  of 
War  and  the  honorable  Secretary  of  the  Interior)  ioith  the  Entomologioal  Commistdon 
appointed  by  the  honorable  Secretary  of  the  Interior  to  report  upon  the  migrations  of  tht 
Rocky  Mountain  Zoctwt,  and  also  regarding  its  appearance,  habits,  and  devastations  in 
the  Western  States  and  Territories, 

Department  op  the  Interior, 

Office  of  the  Secretary, 

Washington,  April  24, 1877. 

Sir  :  By  a  provision  of  the  ''Act  making  appropriations  for  sundry  civil  expenses  of 
the  government  for  the  year  ending  June  30, 187(5,''  the  Secretary  of  the  Interior  was 
authorized  to  appoint  a  commission  of  three  skilled  entomologists  to  report  upon  the 
depredations  of  the  Rocky  Mountain  locusts  in  the  Western  States  and  Territories, 
and  the  best  practicable  methods  of  preventing  their  recurrence  or  guarding  against 
their  invasions. 

To  carry  ont  the  purposes  of  this  law,  I  have  appointed  a  commission,  consisting  ot 
Prof.  Charles  V.  Riley,  of  Saint  Lonis,  Mo.,  Dr.  A.  S.  Packard,  jr.,  of  Salem,  Mass., 
and  Prof.  Cyrus  Thomas,  of  Carbondale,  lU. — three  gentlemen  well  qualified  by  their 
attainments  and  experience  to  conduct  such  investigation.  They  are  now  prepared 
to  enter  upon  their  duties,  and  they  desire  that  the  Signal  Service  of  the  Army  shall 
co-operate  with  them  by  furnishing  information  in  regard  to  the  temperature  and 
humidity  of  the  atmosphere,  prevailing  winds,  &o. 

1  have  the  honor  to  transmit  herewith  a  letter  from  Dr.  Packard,  the  secretary  of 
the  commission,  setting  forth  particularly  the  items  of  information  desired. 

This  department  is  desirous  that  these  investigations  may  result  in  some  practical 
benefit  to  the  country.    I  have,  therefore,  the  honor  to  commend  the  request  of  the 
commission  to  your  favorable  consideration. 
Very  respectfully, 

C.  SCHURZ. 

Secretary. 

The  honorable  The  Secretary  of  War 


[Copy  of  inolosnre  to  above  oo -a  nonication  j 

Department  of  the  Interior, 
Office  of  the  United  States  Entomological  Commission, 

Salem,  Mass,,  April  14, 1877. 

Sir:  In  behalf  of  the  United  States  Entomological  Commission,  appointed  to  inves- 
tigate the  habits  and  migrationfs  of  the  locust  of  the  West,  I  write  to  ask  the  co-opera- 
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tion  of  the  Weather  Signal  Bareaa  in  farthering  the  objects  of  the  Entomological 
Comminion. 

The  Signal  Service  can  aid  the  said  commiasion  in  the  following  manner : 

Ist.  By  the  commanication  of  meteorological  data  collected  dnnne  the  preeent  year, 
as  observed  in  the  United  States  west  of  longitude  93^^,  the  data  to  he  arranged  under 
the  following  heads:  Mean  temperatnre,  mean  relative  hnmidity,  prevailing  winds, 
and  total  movement  for  each  month  from  March  until  and  including  November. 
Should  additional  data  seem  to  you  desirable,  they  will  be  thankfully  received. 

2d.  It  is  desirable  to  have  as  full  information  as  possible  from  the  Weather-Signal 
observers  regarding  the  habits,  times  of  hatching,  and  migrations  of  the  locust;  i.  e., 
Caloptenus  spretus,  A  circular  will  shortly  be  issued  soliciting  information  regarding 
the  habits  of  the  locust  and  inquiries,  which  it  is  desirable  to  have  answered.  It  is 
important  that  each  observer  stationed  west  of  longitude  93^  should  receive  a  copy 
and  return  it  with  answers.  The  United  States  Entomological  Commission  would  lilce 
to  send  this  circular,  as  well  as  a  pamphlet,  to  be  afterward  published,  to  each  observer 
at  once,  either  through  the  Weather-Signal  Bureau  or  by  mail  direct,  upon  receiving 
from  your  office  the  aiddress  of  the  observers,  as  may  seem  to  you  most  feasible.  The 
beneficial  effects  alreadjr  exerted  by  the  Weather-Signal  Service  upon  agriculture  and 
commerce  may  possibly  in  this  way  be  extended,  and  the  time  come  when  the  Weather- 
Signal  Service  may  be  able  to  predict  the  coming  of  seasons  of  undue  heat  and  dry- 
ness. Consequently,  the  entomologist  will  be  able  to  foretell  with  more  or  less  cer- 
tainty the  undue  and  periodical  return  of  noxious  insects,  and  particularly  the  west- 
ern locust. 

Hoping  that  the  Weather-Signal  Service  may  thus  lend  its  most  valuable  and  neces- 
sary aid  to  the  Entomological  Commission, 

I  remain,  very  respectfully « your  obedient  servant, 

A.  S.  PACKARD,  Jr., 
Secretary  United  States  Entomologioal  CammUeion, 

Bvt.  Brig.  Gen.  A.  J.  Myer,  U.  S.  A., 

Chief  Signal-Officer, 

War  Dbpartmkmt, 
Waahingtan  City,  May  23, 1877. 

Sir  :  I  have  the  honor  to  transmit  herewith  a  letter  of  the  19th  instant  from  the 
Chief  Signal-Officer  United  States  Army  to  Mr.  A.  S.  Packard,  Jr.,  secretary  United 
States  Entomologioal  Commission,  in  reply  to  his  communicatioi^  relative  to  observa- 
tion and  report  on  the  movements  and  habits  of  locusts  west  of  the  93d  merid- 
ian; also,  copy  of  a  circular  issued  by  the  Chief  Signal-Officer  to  the  Observer-Ser- 
geants of  the  Signal  Corps,  whose  stations  are  embraced  within  the  region  where  said 
observations  are  called  for. 

Very  respectfully,  your  obedient  servant, 

GEO.  W.  McCRARY, 

Secretary  of  War, 
The  honorable  Thk  Secretary  of  the  Imtbuor. 

[Inclosa'o  to  above  ooaimaiilcatioii.] 

War  Department, 
Office  of  the  Chief  Signal-Officer, 

Washington,  2).  C,  May  19, 1877. 

Sir  :  The  Chief  Signal-Officer  has  the  honor  to  acknowledge  the  receipt  of  your  com- 
munication, forwarded  through  the  Hon.  Secretary  of  the  Interior  and  the  Hon.  Sec- 
retary of  War,  relative  to  the  observation  and  report  of  the  habits  and  movements  of 
locusts  west  of  the  93d  meridian,  and,  in  reply,  to  inform  yon  that  your  request  wHl 
be  most  cheerfully  complied  with. 

A  circular-letter  has  already  been  issued  to  the  Signal-Service  observers  in  the  field 
of  observation  (copy  inclosea),  and  it  is  requested  that  the  circular  to  which  you 
refer  in  your  communication  be  forwarded  to  this  office  for  distribution  to  the  several 
stations.  Although  the  inclosed  letter  calls  for  a  great  portion  of  the  data  requested, 
still  a  printed  list  of  questions  to  be  answered  by  the  observers  and  to  l>e  framed  by 
the  commission  would  assure  a  more  reliable  and  condensed  report. 

Assuring  you  of  the  greatest  interest  in  this  investigation,  the  Chief  Signal-Officer 
is  anxious  to  lend  all  possible  assistance,  and  hopes  that  the  work  may  prove  of  prac- 
tical benefit  to  the  country. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

ALBERT  J.  MYER, 
Brigadier-General  (Brevet  A88igned)f  Chi^  Signal-Officer  of  the  Army, 
Mr.  A.  S.  Packard,  Jr., 

Secretary  of  the  United  States 

Entomological  Commission,  Salem,  Mass, 

(Through  the  Hon.  George  W.  McCrary,  Secretary  of  War,  and  Hon.  Carl  Schnrz, 
Secretary  of  the  Interior.) 
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[Copy  of  inolosuro  to  abore  oommanioAtion.] 

War  Department,  Office  of  the  Chief  Sionai^Officer, 

Division  of  Telegrams  and  Reports  for  the 
Benefit  of  Commerce  and  Agricultore, 
Washington,  D,  C,  May  17, 1677. 

Sergeant  :  Shoald  the  Rooky  Moantain  locust  appear  at  or  near  your  station  at  any 
time  duriDi^  the  present  year,  you  will  obtain  all  the  information  possible  relative  to 
the  following  subjects,  yiz  : 

The  date  of  appearance  of  the  locusts ;  the  direction  firom  which  they  came ;  tbe 
direction  and  Telocity  of  wind  and  character  of  weather  at  time  of  appearance ;  the 
length  of  time  they  remain  in  your  neighborhood,  and  amount  of  damage  done  by 
them ;  the  direction  and  velocity  of  flight;  direction  of  flight  when  they  leave  your 
station ;  whether  they  fly  with  or  against  the  wind ;  whether  or  not  they  laid  eggs  id 
great  quantities  in  the  surrounding  country ;  what  means  were  taken  to  destroy  tbe 
eggs  or  the  locusts;  any  other  information  ^ou  can  obtain  on  this  subject.  Should 
the  locusts  have  arrived  at  your  station  previous  to  the  receipt  of  this  communication, 
you  wiil  obtain  all  the  information  possible  from  the  citizens  residing  near  you  and 
forward  it  without  delay  to  this  office. 

Make  full  notes  in  your  daily  journal  in  regard  to  locusts  and  forward  the  same  with 
the  abstract. 

Very  respectfully, 

CHAS.  E.  KILBOURNE, 
First  LieuUiuini  Second  United  States  ArHllery,  A,  S.  O.,  and  Assistant. 

Sergeant  — — , 

Signal  Service,  U.  S,  A. 

War  Department, 
Washington  Citg,  June  14,  1877. 

Sir  :  At  the  request  of  the  Chief  Signal-Officer,  I  haye  the  honor  to  iadose  a  copy  of 
a  comiftunication  from  A.  S.  Packard,  jr.,  secretary  of  the  United  States  Entomological 
Commission,  and  have  respectfully  to  inform  yon  that  the  circulars  referred  to  by  Mr. 
Packard  have  been  distributed,  and  instructions  given  requiring  the  same  to  be  re- 
turned to  the  Chief  Signal-Office  with  full  report. 
When  received  the  reports  will  be  duly  forwarded  to  the  secretary  of  the  oommission. 
Very  respectfully,  your  obedient  set  van  t, 

H.  T.  CROSBY, 

Chi^  Clerk, 
(For  tbe  Secretary  of  War,  in  his  absence.) 

The  honorable  The  Secretary  of  the  Interior. 

War  Department, 
Office  of  the  Chief  Signal-Officer, 

Washington,  D,  C,  Jnne  9, 1877. 

Sir:  I  have  the  honor  to  inclose  an  official  copy  of  a  communication  from  A.  S. 
Packard,  Jr.,  secretary  of  the  United  States  Entomological  Commission,  and  reqaest 
that  the  Hon.  Carl  Schnrz,  Secretary  of  the  Interior,  be  informed  of  the  reoeipt  oftbis 
letter  and  notified  that  the  circulars  referred  to  by  Mr.  Packard  have  been  distriboted, 
and  instructions  given  requiring  the  same  to  be  returned  to  this  office  with  full  report, 
and  that  these  reports  will  be  duly  forwarded  to  the  secretary  of  the  commission. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

ALBERT  J.  MYER, 
Brigadier  General  (Brevet  Assigntd),  Chirf  SignaUOfficer  of  ike  Armtf. 

The  honorable  The  Secretary  of  War. 

[Copy  of  indoanre  to  the  above  ooinmtu]ication.j 

Department  of  the  Interior, 
Office  of  the  United  States  Entomological  Commission, 

Saint  Louis,  May  26, 1877. 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  this  day  of  your  letter  of  May  1^« 
and  the  accompanying  circular-letter  (copy^,  and  the  copy  of  the  letter  of  transmis- 
sion of  the  honorable  the  Secretary  of  War,  m  relation  to  the  observation  of  the  habits 
and  migration  of  the  western  locust  by  the  observers  of  the  United  States  Signal  Corps* 

In  behalf  of  the  United  States  Entomological  Commission,  I  beg  leave  to  heartily 
thank  yon  for  the  ready  and  cordial  interest  which  yon  have  taken  in  the  maCter.    We 
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flend  to  the  office  of  the  Chief  Sifcnal-Officer  two  hnndred  copies  of  oar  circalar  to  be 
seat  to  the  Signal-Coriw  observers,  in  accordance  with  year  saggestioDS. 
Very  respectfally,  yoors, 

A.  S.  PACKARD,  Jr., 
Secretary  United  States  Entamologioal  Commission, 

Albbrt  J.  Mybr, 

Brig,  Oen.  {Brwet  Assigned),  Chief  SignaUOffioer  U.  S.  A. 

[Copy  of  inolo0ore  to  above  communication  of  A.  S.  Packard,  Jr.] 

Circular  No.  1. 

[C.  y.  Riley,  ohiof,  Saint  Louis.  >Co.  A.  S.  Packard,  jr.,  secretary  Salem,  Mass.  Cyras  Thomss, 
ditibarsinflr  aKont.  Carbondale,  111.  Headquarters,  northwest  corner  Sixth  and  Locust,  Saint  Louis, 
Ho.    Eastern  office,  Hayden's  Survey,  Washington,  D.  C.J 

Department  of  the  Interior, 
Office  of  the  United  States  Entomological  Commisson, 

.  187  . 


Mr. : 

Dear  Sir:  The  commisfiioDers  are  desirons  of  collecting,  as  soon  as  possible,  all 
ascertainable  facts  in  reference  to  the  migrations  of  the  Rocky  Moantain  locust 
( Calopienus  spretMs),  and  also  regarding  its  appearance,  habits,  and  derastations  in  yoar 
section. 

We  present  below  a  series  of  topics  npon  which  we  shall  be  glad  to  receive  data  from 
yonr  locality.  We  expect  yon  to  dwell  only  on  those  topics  npon  which  you  have  posi- 
tive information,  and  shall  be  glad  to  receive  any  facts  or  views  not  suggested  by  this 
ci  rcular.  Some  of  the  subjects  can  not  be  reported  on  till  toward  the  approach  of  winter, 
while  others  can  be  considered  earlier.  In  responding,  therefore,  we  ask  our  corre- 
spondents to  conple  their  answers  with  the  number  of  the  circular  and  of  the  inquiry. 

We  shall  be  glad  to  receive  and  will  determine  any  of  the  different  species  of  locusts 
that  occur  in  your  locality,  and  particularly  specimens  of  their  different  )>arasites  and 
natural  enemies.  These  are  best  forwarded  by  mail,  packed  in  cotton,  moistenM  with 
alcohol,  and  placed  in  secure  tin  or  wooden  boxes. 

The  inqnines  have  reference  more  particularly  to  the  present  year  1677,  and  when 
facts  are  communicated  that  have  reference  to  other  years,  correspondents  will  please 
be  careful  to  si)ecify  the  particular  year. 

The  commissioners  will  refund  whatever  expense  may  be  incurred  for  postage  in 
replying  to  this  circular  or  in  forwarding  specimens,  should  correspondents  so  desire. 

Copies  of  documents  published  by  the  commission  will  be  sent  to  correspondents  who 
forward  data  in  accordance  with  this  request.  Communications  may  be  sent  to  either 
of  the  commissioners  by  the  above  addresses. 

CHA8.  V.  RILEY. 
A.  S.  PACKARD,  Jr. 
CYRUS  THOMAS. 

topics  on  WHICH  DATA  ARE  REQUESTED. 

1.  Date  and  time  of  day  of  the  arrival  of  swarms. 

la.  Direction  and  force  of  the  wind  at  the  time. 

lb.  Temperature  and  character  of  the  weather  at  the  time  (clear  or  cloudy). 

Ic.  Direction  of  the  flight,  density,  height,  and  extent  of  the  swarms. 

2.  Date  and  time  of  day  of  the  departure  of  swarms. 

2a,  Direction  and  force  of  the  wind  at  the  time. 

Qb.  Temperature  and  character  of  the  weather  at  the  time. 

2c.  Direction  of  the  flight,  density,  and  extent  of  the  swarms. 

3.  Date  when  the  first  eggs,  if  any,  were  deposited  the  present  year. 

4.  Date  when  the  eggs  were  most  numerously  hatching  the  present  year. 

5.  Date  when  the  eggs  were  most  numerously  hatching  in  previous  years. 

6.  Proportion  of  eggs  that  failed  to  hatch  the  present  year  and  probable  cause  of 
such  failure. 

7.  Nature  of  the  soil  and  situations  in  which  the  eggs  were  most  largely  deposited. 

8.  Nature  of  the  soil  and  situations  in  which  the  young  were  most  numerously 
hatched. 

9.  Date  at  which  the  first  insect  acquired  full  wings. 

10.  Date  when  the  winged  insects  first  began  to  migrate. 

11.  Estimate  the  injury  done  in  yonr  county  and  State. 

12.  Crops  which  suffered  most. 

13.  Crops  most  easily  protected. 

14.  Ci^ps  which  suffered  least. 
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15.  The  prevailiog  direction  in  which  the  yoang  insects  traveled,  and  any  other 
facts  in  relation  to  the  marching  of  the  yonng. 

16.  The  means  employed  in  your  section  for  the  destmction  of  the  nnfledged  insects, 
or  to  protect  crops  from  their  ravages,  and  how  far  these  have  proved  satisfactory. 

17.  The  means  employed  in  your  section  for  the  destmction  of  the  winged  insects* 
or  to  protect  crops  from  their  ravages,  and  how  far  these  have  proved  satisfactory. 

18.  Descriptions,  and,  if  possible,  lignres  of  such  mechanical  contrivances  as  have 
proved  usefol  in  yonr  locality  for  the  destmction  of  either  the  young  or  the  winged 
insects. 

19.  If  yonr  section  was  not  visited  in  1876,  please  state  this  fact. 

20.  If  visited  any  previous  year,  please  give  the  dates. 

21.  To  what  extent  have  birds,  domestic  fowls,  and  other  animals,  domestic  or  wild, 
been  useful  in  destroying  these  insects  f 

[Iudonem«Dt  on  aboye  clroolar  sent  to  iergeants  Signal  Serrioe,  U.  S.  A.] 

Office  of  the  Chief  Signal-Officer, 

WaskingUnif  D.  C,  June  9, 1677. 

Sergeant  :  Collect  and  forward  to  this  office  the  data  requested  In  this  circular. 
Very  respectfully, 

C.  E,  KttiBOURNE, 
Urtt  Lieutenant  Second  U.  8.  Artillery,  A,  8.  O.,  and  Aeeietant. 

Sergeant  — — , 

Signal  Service^  TJ,  8.  A, 


Paper  39. 


The  following  extracts  relative  to  the  Sooky  Mountain  looMts  are  made  from  the 
abstracts  of  daily  journal  and  special  reports  received  from  stations  west  of  the  Mis- 
sissippi Biver : 

BISMARCK,  DAK. 

Grasshoppers  6rst  observed  at  noon  June  21, 1877,  flying  toward  the  northwest,  at 
an  altitude  of  about  one* half  mile.    A  few  have  Just  been  found  outside  the  town. 
Grasshoppers  seen  flying  southeast  to  northwest  July  21, 1877. 
July  24. — Flying  northwest  at  noon  in  small  numbers. 
July  25. — Flying  north  in  large  numbers ;  many  alighted. 
July  26  and  27. — ^Abundant ;  flight  with  wind ;  many  alighted  and  remained . 
July  28  and  29. — Abundant  in  air  and  on  ground. 
July  31. — Abundant  in  air  and  on  ground. 

BOERNE,  TEX. 

The  locusts  appeared  about  the  latter  part  of  October,  1876,  in  very  large  nnmbers 
coming  from  the  northwest,  remaining  several  weeks,  depositing  their  eggs  al>out  one 
or  two  inches  below  the  surface  of  the  ground,  and  disappeared  suddenly  in  a  north- 
westerly direction.  Direction  of  wind  at  the  time  of  their  coming  cannot  be  ascer- 
tained. 

The  first  young  appeared  in  the  first  days  of  March,  1877.  At  noon  of  May  7, 1877, 
they  began  to  move  directly  north.  A  light  and  gentle  north  and  west  wind  prevailed, 
changing  to  fresh  and  gentle  west  and  east  winds.  By  the  10th  of  May  there  were 
scarcely  any  to  be  seen. 

BRECKBNRIDGE,  SUNN. 

Young  grasshoppers  appeared  thick  in  some  places  May  11, 1877.  On  July  3  a  good 
number  of  locusts  passed  over,  flyingtoward  the  northwest  with  the  wind. 

Temperature  ranging  from  70°  to  77°. 

July  5.  Flying  generally  to  west,  with  wind,  which  was  light ;  very  warm. 

July  6.  Flying  toward  northwest  with  the  wind ;  warm  weather. 

July  11.  Flying  toward  northwest  with  the  wind. 

July  13.  Flying  north  with  the  wind;  weather  warm. 

July  14.  Flying  north  with  the  wind ;  weather  very  warm. 

July  19  and  20.  Flying  southward  with  the  wind. 

July  22.  Flying  northward  with  the  wind ;  warm  weather. 

By  July  26  tbev  had  generally  left  the  place.  Some  few  were  seen  on  the  30th,  flying 
corth  with  the  wind. 
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CAMBRlDOKy  TBX. 

Loonsts  arrived  May  7,  1877,  at  11,  a.  m. ;  weather  clear,  wind  southwest  and 
freeh ;  Telocity  not  known.    General  direction  of  flight  was  north.    They  departed 
within  twenty-fonr  (24)  honrs  after  their  arrival,  traveling  to  the  north ;  exact  time  of 
departure  not  known.    Force  of  wind  not  known;  direction  of  wind  not  given; 
weather  snltry. 

CONCHO,  TBX. 

No  information  can  be  obtained  as  to  whether  this  section  has  ever  been  visited  by 
the  locasts. 

CORSICANA,  TBX. 

Two  swarms  of  locusts  visited  this  section  in  the  year  1876.  The  first  appeared  at 
9  a.  m.,  September  21,  and  the  second  at  10  a.  ni.,  October  1,  flying  south;  wind 
northwest,  with  a  velocity  of  from  8  to  10  miles  per  hour;  weather  clear  and  dry;  tem- 
peratore  76^  and  70^. 

The  first  swarm  remained  five  and  the  second  nine  days,  departing  south  with  a 
fresh  northerly  wind ;  weather  fair ;  temperature  70^. 

This  place  was  visited  by  locusts  in  1867  and  at  a  time  previous,  but  date  cannot  be 
obtained. 

In  1877  they  were  most  numerous  from  May  9  to  12,  disappearing  about  the  20tlu 
In  many  places  they  were  observed  traveling  before  they  winged,  and  always  in  a  north- 
erly direction.  The  winged  ones  have  been  observed  to  rise  very  hi^h  to  take  their 
flighty  and  invariably  take  a  direction  north  of  east,  and  always  fly  with  the  wind. 

DBNISON,  TEX. 

Young  locusts  hatched  about  first  of  April,  1877.  As  soon  as  able  to  fly  they  movet) 
northward  in  large  swarms. 

Flight  began  Mav  15  and  continued  until  the  26,  when  none  were  to  be  seen. 

The  velocity  of  their  flight  was  estimated  at  twenty  miles  per  hour;  wind  blowing 
sonth* 

DENVER,  COLQ« 

This  section  was  visited  by  locusts  in  1864, 1865, 1866, 1873, 1674, 1875, 1876,  and  a 
great  namber  hatched  in  1877. 

In  1876  they  were  first  noticed  July  30 ;  wind  south  and  gentle ;  weather  fair  to 
cloudy;  temperature  ranging  from  63^  to  93P.  They  flew  in  no  particular  directiou; 
no  reliable  record  of  departure.    Most  of  those  hatched  in  1877  died. 

EAQLB  PASS,  TBX. 

The  only  locusts  that  appeared  in  1877  were  those  hatched  firom '  egflcs  of  locusts 
descendants  of  the  swarm  of  September,  1875.  Their  number  is  insignificant.  They 
remain  in  this  locality. 

FBEDERICKSBURQ,  TEX. 

The  locusts  left  about  the  first  week  of  May.    The  direction  of  their  flight  could  not 
be  ascertained,  but  it  was  believed  they  were  going  north. 
Weather  was  hazy,  with  a  light  south  wind ;  temperature  about  7(P. 

FORT  GIBSON,  INDIAN  TERRITORY. 

Locusts :  September  16, 1876,  grasshoppers  began  to  hop. 

September  17, 1876. — Grasshoppers  thickening  rapidly. 

Sqpiember  18, 1876.— Grasshoppers  demolishing  everything. 

S^iember  28, 1876. — Grasshoppers  going  south. 

^^pril  13, 1877. — Grasshoppers  have  appeared  in  sufficient  numbers  to  destroy  gardens 

-raoy  14, 1877. — Grasshoppers  have  disappeared. 

QALVESTON,  TEX. 

This  immediate  vicinity,  as  well  as  the  entire  coast  country  of  the  State,  for  a  breadth 
of  from  twenty-five  to  seventy-five  miles,  has  never  been  visited  by  the  insects  (lo- 
custs).   In  the  interior  of  Texas,  the  locusts  of  1877  generally  developed  from  eggs  de* 
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posited  in  the  fall  of  1876,  and  did  not  arrive  from  a  difttanoe.  They  commenced  trav- 
eling northward  aboat  March  10,  and  by  May  15  none  were  to  be  Been.  Their  direc- 
tion of  flight  was  north  and  weet. 

Hatching  began  Jannary  25, 1877,  and  ended  about  March  10 ;  moat  nameronaly 
hatched  between  February  15  and  March  1.  No  eggs  were  deposited  daring  present 
year. 

GRAHAM,  TEX. 

Locusts  ffeen  almost  dally  from  May  12  to  25, 1877,  flying  north,  with  a  fresh  to  brisk 
south  wind. 

INDIANOLA,  TEX. 

The  Sergeant  reports  that  Rocky  Mountain  locusts  have  never  visited  this  place, 
never  having  approai^hed  nearer  than  thirty  miles  of  the  coast. 

MASON,  TEX. 

The  flight  of  the  locusts  of  1877  began  May  15.  They  generally  appear  with  a  north 
or  northwest  wind,  and  leave  with  a  south  or  southeast  wind. 

NORTH  PLATTE,  NEBR. 

Grasshoppers  were  seen  at  10  a.  m.  May  29, 1877,  flying  from  a. little  east  of  south, 
and  with  the  wind.  By  2.30  p.  m.  none  were  visible.  Wind  blowing  at  a  rate  of  from 
20  to  30  miles  per  hour. 

A  few  locusts  seen  flying  June  5, 1877.  Weather  clear,  wind  south  and  southeast. 
Locusts  did  not  alight. 

OMAHA,  NEBR. 

August  23, 1876. — ^About  noon  the  grasshoppers  commenced  passing  to  the  south  ; 
surface-wind  blowing  from  southeast,  and  light.  They  continued  flying  over  till  Au- 
gust 26,  when  they  were  observed  flying  in  circles,  finally  disappearing. 

A  small  number  were  seen  on  the  I3th. 

In  1877,  the  young  grasshoppers  hatched  fh>m  eggs  deposited  by  the  locusts  of  the 
fall  of  1876  made  their  appearance  in  May. 

PEMBINA,  DAK. 

Grasshoppers  first  noticed  in  1876;  on  July  8,  flying  a  little  north  of  east. 

July  9.— Flying  northeast. 

July  11. — Flying  southeast. 

July  12. — Flying  south-southeast. 

July  13. — ^Flying  south ;  wind  northwest. 

July  17. — Flying  southeast. 

July  20. — Flying  southeast. 

pike's  peak,  COLO. 

July  11, 1876. — ^Large  numbers  of  grasshoppers  (locusts)  were  seen  drifting  with  the 
wind  southeast,  and  blowing  at  the  rate  of  twenty-five  miles  per  hour. 

PILOT  POINT,  TEX. 

Locusts  appeared  in  September,  1676,  and  remained  about  three  weeks.  They  came 
from  a  northwest  direction. 

On  May  1, 1877,  the  locusts  hatched  from  the  eggs  deposited  by  the  swarm  of  Sep- 
tember^  1676,  commenced  flying  in  a  north  direction,  wind  brisk  north,  velocity  seven- 
teen miles  per  hour. 

Several  swarms  coming  from  the  south  with  the  wind  have  alighted  here,  but  their 
stay  has  been  transient,  they  resuming  their  flight  northward. 

SALT  LAKE  CITY|  UTAH.^ 

September  28, 1876. — Clouds  of  grasshoppers  (locusts)  are  reported  to  have  passed  over 
the  city  this  morning. 

STOCKTON,  TEX. 

June  7, 1877. — ^Ranchmen  say  that  a  few  Rocky  Mountain  locusts  have  been  seen,  but 
not  in  sufiRcient  numbers  to  damage  crops.    No  eggs  are  being  hatched. 
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SAINT  FAUL|  MINN. 

From  reports  and  from  oonyersation  with  others,  grasshoppers  are  and  have  been 
tiaite  naroerons  in  this  State;  but  very  few  are  to  bo  seen  in  this  vicinity,  and 
farmers  are  much  exercised  in  mind  as  to  the  best  means  to  secure  their  speedy  and 
effective  destruction  or  extirpation.  To  this  end,  and  with  some  degree  of  success, 
they  have  devised  many  contrivances,  simple  and  complex  ;  but  the  wholesale  devasta- 
tion at  first  expected  from  their  incursions  and  subsequent  propagation  does  not  appear 
to  have  been  well  founded. 

Great  damage  has,  however,  been  donie  by  them  in  Steams,  Douglas,  Brown,  Kandi- 
yohi, and  Nicollet  Counties.  In  all  other  parts  of  the  State  their  work  of  destruction 
is  very  much  less,  and  the  people  are  becoming  lees  apprehensive  daily. 

More  minute  or  comprehensive  information  on  this  subject,  it  is  hoped,  can  be  soon 
furnished  in  response  to  cireular  received  from  office  of  the  Chief  Signal  Officer. 

These  pests  seem  to  have  a  partiality  for  prairie-lands  and  products,  as  timber-lands, 
with  apparently  as  much  or  greater  inducements,  do  not  suffer  near  as  much  from 
them.  It  is  reported  that,  as  they  become  winged  and  strong,  they  fly  toward  the  Can* 
adas,  the  wind  being  favorable. 

VIRGINIA  CITY,  MONT. 

Jmve  30, 1876. — Myriads  of  grasshoppers  around  station,  and  the  same  reported  all 
over  the  Territory.  Millions  are  in  the  streets,  houses,  and  offices.  They  are  just  be- 
ginning to  fly  since  the  27th.  The  gardens  around  the  city  are  damaged  but  little, 
but  the  newspapers  report  them  very  destructive  in  the  central  portion  of  the  Terri- 
tory.   Citizens  say  they  will  leave  as  soon  as  their  wings  are  fully  developed. 

July  11,  ld76.— Myriads  of  grasshoppers  were  flying  a  little  south  of  west,  and  con- 
tinued, with  no  apparent  diminution  in  nnmbers,  until  the  19th,  when  their  numbers 
began  to  decrease,  and  by  the  20th  none  were  passing  over  the  station. 

July  27,  1876. — Grasshoppers  were  again  seen  flying  to  the  southeast,  their  number 
increasing  to  myriads  on  the  29th,  and  continued  until  the  9th  of  August,  on  which 
date  rain  and  snow  occurred,  and,  until  the  16th,  none  are  reported  ;  but  on  the  latter 
date  they  are  reported  flying  south  in  small  nnmbers,  and  so  continued  until  August 
28,  1876,  except  on  the  23d  and  25th,  on  which  days  it  rained. 

The  observer  states  that  the  cessation  of  grasshopper  flight  from  the  20th  to  the  27th 
of  July^  1876,  was  doubtless  due  to  stormy  weather,  as,  when  the  wind  is  against 
their  flight  they  settle  down.  By  inquiries  of  veracious  citizens  he  learns  that  the 
bands  northwanl  extend  fifty  miles,  and  southward  ten  mlies  (doubtless  farther).  They 
fly  from  about  11  a.  m.  to  5  p.  m.,  then  settle  in  valleys,  sheltered  from  the  wind. 
Much  damage  was  done  on  ranches  in  certain  localities.  One  ranch  was  entirely  de- 
vastated, while  one  adjacent  was  uniujured. 

In  August,  bands  of  grasshoppers  were  not  as  numerous  nor  as  extensive  as  in  July, 
and  ranchmen  are  confident  of  large  crops  for  the  next  seasou,  as  no  eggs  have  beou 
deposited.    No  grasshoppers  seen  in  1877. 

YANKTON,   DAK. 

July  27, 1876. — Swarms  of  grasshoppers  were  flying  from  the  northwest  and  settling 
all  day. 

July  28, 1876. — Grasshoppers  still  settling  from  the  north. 

July  29, 1876.— Gardens  nearly  destroyed  by  grasshoppers. 

July  31, 1876. — Grasshonpers  seemingly  busy  laying  eggs,  probabilities  being  that 
the  country  will  be  completely  eaten  out  next  year. 

August  5,  1876. — ^Innumerable  grasshoppers  darkening  the  sky,  flying  south. 

August  23, 1876. — A  few  grasshoppers  flying  east. 

August  24, 1876. — ^A  few  grasshoppers  moving  from  the  northwest. 

The  observer  remarks,  *'  There  were  a  great  number  of  grasshoppers  about  the 
place  in  the  early  part  of  the  month,  and  almost  all  the  corn  was  destroyed.  About 
the  10th  they  began  to  depart,  and  in  a  few  days  scarcely  one  was  to  be  seen.  No 
grasshoppers  reported  in  1677,  up  to  June  30.'' 


Paper  40. 


Ihaye  the  honor  to  submit  the  following  report  upon  the  Signal  Service  section  of  Iho 
Axmy  |bt  the  lateraational  Exhibition,  which  opened  at  Philadelphia,  Penn.,  on  ihe 
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10th  of  May,  and  closed  on  the  10th  November,  1876.    The  exhibit  was  made  ia  com- 
pliance  with  the  following  order : 

[Sp«oiftl  Orders  No.  193.] 

Office  of  the  Chief  Signal  Officer, 

Watkingt&nt  D.  C,  November  20, 1S75. 

[Extract.] 

3.  In  compliance  with  directions  received  from  the  Secretary  of  War,  First  Lien  tenant 
F.  C.  Grn^an,  Second  Cavalry  and  Acting  Signal  Officer,  is  hereby  assigned  to  the  datr 
of  collecting,  arranging,  and  displaying  at  tne  International  Exhibition  of  1976,  sab- 
ject  to  the  direction  of  the  chairman  of  the  board  on  behalf  of  the  United  States 
execative  department,  snob  stores,  materials,  and  articles  pertaining  to  the  signal  ser- 
vice, United  States  Army,|as  shall  be  designated^by  the  Chief  Signal  Officer  to  he  placed 
on  exhibition. 

Lieutenant  Gmgan  will  report  by  letter  through  this  office  to  M%j.  S  C.  Lyford,  Ord- 
nance Department,  United  States  Army,  chairman  of  the  above-mentioned  board,  and 
representative  of  the  War  Department  for  the  necessary  information. 

JBy  order  of  the  chief  signal  officer  of  the  Army. 

GARRICK  MALLERY, 
Captain  First  Infantry,  Bvt.  Lt,  Col,  U.  S,  J.,  Acting  Signal  Officer  and  Assistant, 

Upon  the  receipt  of  the  order,  steps  were  at  once  taken  to  collect  snch  Sij^al  Service 
materials  as  conld  be  obtained  and  kept  in  working  order  daring  the  exhibition,  with- 
out exceeding  the  sum  assigned  to  the  Signal  Service  for  the  purpose  of  defraying  all 
the  expenses  connected  therewith.  This  sum  amounted  to  |6,70U,  and  the  smallneas  of 
the  amount  taken  in  connection  with  the  limited  space  that  could  be  furnished  in  the 
United  States  government  building  and  with  the  small  working  force  of  enlisted  men 
that  conld  be  spared  from  other  duties  made  it  evident  that  much  that  would  be  of 
interest  and  instruction  to  the  public  at  large  would  need  to  be  omitted.  It  was  finally 
determined  to  limit  the  display  to  an  exhibition  of  snch  signal  apparatus  as  was  used 
in  the  service  for  the  pnr^KMe  of  maintaining  oommunication  between  bodies  of  troops 
in  the  field,  and  to  establish  in  the  **  government  building  "  a  Signal  Service  station  in 
practical  operation,  siinilar  to  the  stations  looated  throngnout  the  United  States. 

In  the  department  of  military  signaling  the  display  consisted  in  the  regulation 
equipments  and  supplies  for  day  and  night  signals,  such  as  flags,  torches,  bombs,  col- 
ored lights,  rockets,  and  heliographs,  together  with  a  military  field  telegraph  train 
fully  equipped  with  its  telegraph  line  in  actual  operation. 

In  the  meteorological  department  were  exhibited  the  ordinary  station  instruments,  a 
fiiU  set  of  the  publications  of  the  Signal  Office,  and  a  working  station  illustrating  the 
printing  of  the  weather  maps  and  bulletins,  the  issuing  and  posting  of  bulletins,  receiv- 
ing and  transmitting  telegraphic  weather  reports,  and  snch  other  duties  as  are  usual 
at  a  station  of  observation.  Only  snch  self-registering  meteorological  instruments  as 
were  designed  b^  the  officers  and  enlisted  men  of  the  Signal  Service  were  exhibited  in 
the  section,  and  in  order  that  they  might  be  seen  and  examined  in  actual  operation , 
they  were  placed  under  a  roof  of  glass  and  were  supplied  with  artificial  currents  of  air 
and  water  (rain)  which  for  each  instrument  and  by  means  of  stopcocks  could  be  turned 
on  or  off  at  will.  Every  self-registering  instrument,  if  an  electrical  one,  was  famished 
with  its  own  battery,  and  whether  electrical  or  mechanical  in  its  action,  was  supplied 
with  its  respective  wind-vane  or  anemometer,  rain  or  snow  gauge,  located  upon  the 
artificial  root.    With  all  were  exposed  specimen  sheets  of  the  records  obtained. 

The  working  force  consisted  or  four  sergeants  and  three  privates  of  the  Signal  Ser- 
vice. 

In  compliance  with  the  verbal  instructions  of  the  Chief  Signal  Officer  every  effort  was 
made  to  render  the  Signal  Service  exhibit  an  instructive  one  to  the  general  pnblic. 
The  centennial  station  was  connected  by  telegraph  with  the  chief  office  at  Washing- 
ton, D.  C,  whence  were  forwarded  by  telegraph  the  daily  weather-reports  received 
from  the  numerous  stations  of  the  country.  Daily  Bulletins,  Farmers*  Bulletins,  Ri  ver- 
Reporto,  and  Weather-Maps  were  printed,  posted  in  the  difterent  buildings  and  through- 
out the  grounds,  and  distributed  to  the  public.  Explanations  were  given  of  the  work- 
ings of  the  service  and  of  the  meteorological  and  signal  instruments,  and  special  efforts 
were  made  to  call  pnblic  attention  to  the  practical  use  of  the  weather-reports  and 
maps,  which  last-na'ued  work  was  greatly  assisted  by  the  numerous  copies  of  circulars 
on  met^eorological  subjects  and  weather-maps  sent  from  the  Chief  Office  for  general 
distribution. 

In  the  centennial  edition  of  the  New  York  Herald  printed  daily  in  "Machinery  HalP 
at  the  exhibition  appeared,  under  date  of  October  13, 1876,  tkfac  simiU  copy  of  the  map, 
issued  by  the  central  office  at  Washington,  two  and  a  half  hours  previous  to  thepDot- 
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)f  the  Herald,  and  from  that  date  antil  the  close  of  the  exhibition  the  electric 
{raph  enabled  the  weather-charts  to  appear  in  the  daily  issaes  of  the  newspaper. 
80  jao  simile  maps  showed  the  positions  of  the  isobarometric  and  isothermal  lines 
riously  referred  to. 
description  of  the  instroments  designed  for  the  purpose  will  be  fonnd  in  the  de* 

ptive  catalogue  at  the  end  of  the  report. 

•  •  •  •  •  •  • 

opies  of  these  pnblications  and  of  meteorological  charts  bearing  npon  the  climate 
t  storms  of  the  United  States  were  exposed  in  the  section  for  general  inspection  by 
<  poblic. 


escriptive  catalogue  of  articles  exhibited  in  the  Signal  Service  section  of 
the  Army  at  the  International  Exhibition  of  1876. 

(VISION  OF  TELEGRAMS  AND  REPORTS    FOR   THE  BENEFIT  OF  COM- 
MERCE AND  AGRICULTURE. 

The  importance  of  self-recording  instruments  in  famishing  continnons  records  of 
eteorological  changes  is  now  fnlly  recognized. 
.    Only  those  devised  by  members  of  the  Signal  Corps  are  exhibited.    The  wind  instrn- 
ents  and  rain-gauges  are  in  actual  operation,  being  supplied  by  artificial  currents  of 
r  and  water. 
Specimens  of  the  record-sheets  for  examination  are  exposed  with  each  instrument. 

1.  Anemograph  {velimiy)^  devised  by  Private  A.  Eccard^  Signal  Service  United  States 

"my. — ^This  Instrument  records  the  velocity  of  the  wind  in  miles  and  tenths  of  miles. 

'nd-cups,  revolving  on  the  roof,  close  an  electric  current  for  everv  tenth  of  a  mile. 

e  closing  of  the  armature  causes  a  claw  to  catch  in  a  pinion  and  to  turn  a  cogged 

.eel.  which,  acting  on  a  vertical  screw,  raises  and  lowers  a  pencil  which  makes  its 

iord  on  ruled  blanks  attached  to  two  cylinders  turned  by  clock-work.    One  cylinder 

Ids  the  daily,  the  other  the  semi-monthly,  sheet.    The  screw  is  so  compensated  that 

len  the  carriage  bearing  the  pencil  travels  from  top  to  bottom,  or  vice  versa,  it  indi- 

.tes  that  fifteen  miles  of  wind  have  passed.    The  vertical  lines  on  the  sheets  give  the 

me.    These  sheets  are  changed,  the  one  daily,  the  other  semi-monthly. 

2.  Rain-Gaugej  devised  by  Fnvaie  A,  Eccardy  Signal  Service  United  States  ^rmj^.— This 
istrnment,  mechanical  in  its  action,  records  the  amount  of  rain-fall  and  the  moment 

of  boginnii^g  and  ending  thereof,  during  the  twenty-four  hours.  The  rain  is  collected 
in  a  fuunel-sbaped  vessel  on  the  roof  of  tne  observing  station,  conducted  through  a  tube 
to  the  gauge,  where  it  flows  into  a  cylinder.  In  the  latcer  a  float  is  suspended,  and  as 
the  water  rises  the  float  is  carried  with  it.  A  light  silk  thread  passes  from  the  float 
over  rollers  and  gives  motion  to  a  pencil,  which,  by  traveling  over  the  record-sheet, 
gives  amount  of  rain-fall  and  time.  As  the  float  rises  the  pencil  sinks,  and  the  figures 
on  the  sheet  and  corresponding  lines  give  the  amount  of  rain-fall.  The  pencil  is  also 
connected  with  the  clock-work  which  turns  the  cylinder  bearing  the  record-sheet  and 
re^sters  the  amount  of  water  in  the  gauge  every  four  minutes.  The  sheet  is  changed 
daily. 

3.  Anemograph  (direction),  devised  by  Private  A.  Eccardy  Signal  Service  United  States 
Army. — ^This  instrument  records  in  a  constant  manner  the  direction  of  the  wind,  as  well 
as  its  veerings.  An  extended  spindle  passes  from  the  wind-vane  on  the  roof  to  the 
instrument.  At  the  lower  extremity^  of  the  spindle  a  cog-wheel  is  fastened.  This 
wheel  moves  an  endless  screw,  on  which  a  pencil  travels  upward  and  downward,  every 
shifting  of  the  wiod  making  a  corresponding  record  on  the  sheet.  The  sheets  are 
ruled,  so  that  the  time  of  each  change  in  the  direction  of  the  wind  can  be  determined. 
On  the  ceiling  of  the  room  in  which  the  instrument  is  placed  is  fixed  a  ring,  bearing 
the  points  of  the  compass  in  legible  letters ;  a  small  vane  or  arrow  is  attached  to  the 
spindle  of  the  large  vane,  and  indicates  by  the  position  of  the  arrow  the  direction  of 
the  wind.    The  record-sheet  on  the  cylinder  is  cnanged  daily. 

4.  Anemograph,  devised  by  Lieut,  D,  J.  Ciibbony  United  States  Army, — ^This  instrument 
furnishes  a  recoid  of  the  velocity  or  force  of  the  wind.  The  self-register  is  connected 
by  electrical  wires  with  a  Robinson  anemometer,  this  latter  consisting  of  four  equal 
metallic  cups  in  the  form  of  hemispheres  attached  to  the  extremities  of  two  arms, 
which  cross  each  other  at  right  angles,  turning  freely  about  a  vertical  axis.  The  action 
of  the  wind  on  the  concave  side  of  the  cups  is  greater  than  its  action  on  the  oonvex 
side,  so  that  a  slight  breeze  is  sufficient  to  make  the  cups  rotate.  The  dials  of  the 
anemometer  are  connected  with  the  cups,  and  are  graduated  so  as  to  indicate  the  miles 
or  fractional  parts  of  miles  traveled  by  the  wind.    Two  wires  lead  from  an  electrical 
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l)atterv  throagh  the  register  to  the  dial  of  the  wind-onps  exposed  to  the  wind.  These 
wires  become  a  continnoas  wire  only  when  a  spring  located  in  the  dial  is  pressed 
down  by  pins  fixed  on  the  face  of  one  of.  the  dials  at  intervals  equal  to  one  mile  <^ 
wind.  The  closing  of  this  spring  allows  the  electrical  current  to  flow,  the  magnet  at- 
tracts the  armature  in  the  self-register,  which  bears  a  pencil|  and  the  pencil  makes  its 
mark  on  the  paper.  The  cylinder  in  the  register  revolves  by  clock-work.  The  paper 
fixed  thereon  is  so  ruled  as  lo  show  fractional  parts  of  the  twenty- four  hours.  Tiie 
blanks  are  changed  daily  at  12  m.  By  counting  the  number  of  pencil  marks,  the  fol- 
lowing data  can  be  obtained :  Total  number  of  miles  of  wind  during  the  twenty-four 
hoursy  and  variations  in  velocity  of  wind  at  any  moment  during  the  day  or  night. 

5.  Anemograph^  devised  bjf  Lieut  D.  J,  Gihhon,  United  Staie$  Army, — ^Thia  instrument 
furnishes  a  record  of  the  velocity  or  force  of  the  wind  for  every  mile  and  the  direction 
of  the  wind  at  intervals  of  five  minutes.  The  velocity  is  obtained  as  described  in 
No.  4.  The  direction  is  obtaiuf^d  in  the  following  manner :  The  N.,  S.,  E.,  and  W.  points 
of  the  wind-vane  exposed  to  the  action  of  the  wind  are  connected  each  by  a  distinct 
wire  to  the  self-register  and  to  an  electrical  battery.  The  electrical  current  is  closed 
or  opened  every  five  minutes  by  a  contact-closer  in  the  clock  of  the  anemograph.  If 
pointing  to  the  north,  the  north  wire  receives  the  electrical  current,  closing  its  arma- 
ture and  bringing  the  hammer  attached  thereto  upon  the  record-sheet  on  the  cylinder. 

6.  Rain-gauge^  devised  by  Lieut,  D,  J,  Gibhoitf  United  States  Armjf, — ^This  instrument 
Has  a  funnel,  cylinder,  and  float  similar  to  No.  2.  A  thread  from  the  float  passes  over 
a  lever  bearing  a  small  weight,  the  latter  to  keep  a  constant  tension  on  the  thread. 
As  the  float  rises,  the  tension  is  lessened,  the  lever  sinks,  olosine  an  eleotrio  contact, 
the  armature  of  the  magnet  is  attracted,  and  the  circuit  completed.  To  the  armators  is 
attached  a  long,  vertical,  toothed  arm,  resting  in  a  cogged  wheeh  When  the  annatare 
is  attracted,  the  extremity  of  thn  arm  sinks  into  a  cog  of  the  wheel  and  turns  the 
spiral,  this  latter  being  on  the  horizontal  axis  which  supports  the  cogged  wheel.  The 
spiral  travels  across  the  surface  ot  a  sheet  fastened  to  a  cylinder  turned  by  clock-work. 
Every  closing  of  the  circuit  iudicates  ^io  of  an  inch  rain-fall ;  the  passing  of  the  marker 
once  acroM  the  sheet  indioafes  tnat  one-fourth  of  an  inch  of  rain  has  fallen.  The  time 
of  beginning  and  ending  of  rain  \h  also  indicated  by  rulings  on  the  paper.  An  escaiie- 
ment  throws  the  armature  from  the  magnet  after  each  registration.  The  sheet  i» 
changed  daily  at  12  m. 

7.  ISvaporograph^  devised  by  Private  A.  Ecoard^  Signal  Serrioet  United  States  Army. — This 
instrument  consists  of  two  parts:  first,  the  vessel  coutaining  water,  conveniently 
exposed  for  determining  the  amount  of  evaporation  and  electrically  connected  with 
the  second  part,  or  recording  apparatus,  which  may  be  placed  in  the  observatory  or  at 
any  distance  from  the  point  of  exposure. 

The  vessel  containing  water  is  supported  upon  a  float  on  mercury,  and  is  also  con- 
nected at  its  center  with  a  lever,  the  extremity  of  which  is  balanced  between  two 
points,  communicating  with  two  electro-magnets  of  the  recording  apparatus.  The 
fulcrnm  of  the  lever  is  operated  in  either  direction  by  two  additional  elecTro-magnets, 
the  circuits  of  which  are  closed  by  driving- works. 

The  recording  apparatus  is  provided  with  two  rollers  revolved  by  clock-work,  one 
completing  its  revolution  in  tweoty-four  hours,  the  other  in  thirty-one  days.  Between, 
the  rollers  is  an  upright  screw,  which  moves  the  pencil  downwanl,  corresponding  to 
the  evaporation,  or  upward,  indicating  the  rain-fall.  The  screw  carrying  the  pencil  is 
operated  by  a  double  driving  work. 

When  f^ffjj  of  an  inch  of  water  is  lost  by  evaporation,  the  weight  is  safficientk 
reduced  to  cause  the  lever  to  touch  oue  of  the  contact-points,  thereby  unlooking  the 
gearing,  which  moves  the  pencils  to  correspond  wiih  the  amount  of  evaporation.  At 
the  same  time,  the  circuit  is  closed  and  the  lever  is  readjusted  between  the  contact- 
points.  Each  movement  of  the  iustrument  corresponds  to  eight  times  the  amount  oi 
evaporation,  or  eight  inches  on  the  *'  blank ''  correspond  to  oue  inch  of  evaporation. 
As  the  variation  in  weight  serves  to  operate  this  insirument,  it  may  be-  nsed  at  any 
temperature,  and  for  recording  the  amount  of  snow-fall  without  the  additional  trouble 
of  melting. 

8.  Thermography  devised  for  the  Signal  Service  by  G,  W,  Hough, — ^Thia  instsnment  records 
the  variation  in  temperature.  A  shelter  contains  the  thermometer,  a  siphonr4ient  tube, 
the  arms  of  unequal  size ;  the  larger  containing  alcohol,  the  smaller  mercury.  On  the 
surface  of  the  mercury  rests  a  sni^l  ivory  float,  which,  by  means  of  a  thsead,  ia  attached 
to  a  lever,  both  arms  of  which  have  platinum  points.  This  lever  ia.  suspended  over 
two  small  cups  containing  mercury.  The  mercury  answers  as  a  conducting  medium 
for  the  electrical  current.  The  two  cups  are  connected  by  wires  with  magnets  in  the 
instrument.  One  armature  answers  for  both  magnets.  If  the  temperature  in  falling 
causes  the  mercury  to  sink,  the  float  goes  with  it,  and  the  arm  of  the  lever  sinks 
into  one  of  the  cups  containing  mercorj-,  completing  an  electric  current..  By  meana 
of  the  wires  leading  to  the  magnets,  the  armature  is  attracted  to  its  respective  mag- 
net, moving  a  niecliatiisni,  wliicti,  connected  wirh  a  vertical  serew,.turns  the  latter.  A 
pencil  woiks  on  the  screw-thread  in  a  direction  corresponding^  to  the  change  in  the 
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position  of  the  float  (in  this  oase  downward),  and  makes  a  oonstant  record  on  the 
record-sheet  fixed  on  a  cylinder  turned  by  clock-work.  Another  attachment  prints  the 
state  of  the  thermometer  thereby.  Small  type  are  fixed  on  rotary  cogs,  and  any  change 
in  temperature  will  tnm  these  cogs  correspondingly.  The  record-sheet  is  carried 
slowly  forward.  An  eccentric  afflxd  to  the  hour-wheel  of  a  clock  causes  a  weight  to 
fall  on  a  padded  leyer,  pressing  this  paper  against  the  numbers  on  the  cogs,  and,  in 
this  manner,  {Minting  the  state  of  the  temperature  at  that  time  in  degrees  and  tenths. 
The  sheet  for  numerals  is  changed  daily,  the  record-sheet  semi-monthly. 

9.  Barographf  dtoiud  by  Private  H,  L,  Foremnti^  Signal  Service^  United  States  Army, — 
This  instrument  is  constructed  on  a  plan  similar  to  No.  8,  with  this  difference,  that  the 
long  arm  of  a  lever  is  placed  between  two  platinum  contact-points,  and  as  the  mercury 
rises  or  falls  the  upper  or  lower  contact  is  touched  and  motion  given  to  a  series  of  cog- 
wheelsy  which  raise  or  lower  a  pencil  moving  over  record-sheets.    The  sheets  on  the 
cylinders  are  changed,  one  daily,  the  other  semi-monthly. 

An  additional  attachment  consists  of  a  heavy  lever-shaped  hammer,  padded  on  one 
side,  which  hourly  presses  the  record-sheet  against  type,  and  prints  a  record  of  the 
hourly  barometric  reading  at  the  time.  This  record-sheet  is  carried  forward  by  clocks 
work,  and  is  changed  daily. 

10.  Barograph,  devieed  by  Lieut.  Henry  Jaekeonf  United  Statee  Army. — This  instru- 
ment records  the  changes  in  atmospheric  pressure,  furnishing  a  constant  record  of  the 
barometric  condition.  It  is  mechanical  in  its  method  of  recording.  A  float  resting 
on  the  surface  of  the  mercury  in  the  short  open  arm  of  the  siphon-shaped  tube  is  con> 
uected  by  a  thread  to  one  arm  of  a  lever,  on  the  other  arm  of  which  a  pencil  aad  coun- 
terpoise weight  are  fastened.  If  the  atmospheric  pressure  increase,  that  is,  if  the 
barometer  rise,  the  mercury  in  the  short  arm  will  sins,  with  it  the  float,  and  the  end 
of  the  lever  bearing  the  pencil  will  rise,  and  make  its  record  on  a  record-sheet  fastened 
to  a  cylinder  tnrned  by  clock-work,  by  means  of  mechanism  which  also  connects  the 
pencil  with  the  clock,  cansing  it  to  strike  against  the  paper  every  four  minutes.  The 
record^heet  is  changed  daily. 

11.  Barographj  devised  by  Lieut.  D.  J.  Gibbon,  United  States  Army. — ^This  instrument 
records  the  atmospheric  changes  by  means  of  el»*ctricity.  A  float  rests  on  the  surface 
of  the  mercnry,  connects  by  a  thread  one  arm  of  a  lever,  the  other  arm  of  which  is 
lengthened  out  for  the  purpose  of  mnltiplyiog  the  motion,  and  is,  at  its  extremity, 
tipped  with  platinum.  This  end  is  suspended  between  two  other  platinum  points,  the 
latter  connected  with  their  respective  magnets.  If  the  float  sink,  the  lever,  moving, 
throws  upward  the  long  arm,  touches  the  upper  contact-point,  and,  completing  an 
electric  circuit,  attracts  an  armajture,  and  gives  motion  to  a  cog-wheel.  This  wheel, 
by  means  of  other  wheels,  is  attached  to  a  vertical  endless  screw  bearing  a  pencil, 
which  moves  over  the  surface  of  two  cylinders  bearing  the  record-sheets,  one  of  these 
furnishing  a  daily,  the  other  a  semi-monthly  record,  and  in  this  manner  gives  an  un- 
interrupted record  of  the  barometric  oscillations.  It  recirds  a  change  in  the  barometer 
of  Wav  of  an  inch  ;  and  the  lever  is  so  mounted  as  to  follow  the  vertical  movement 
of  the  mercnry,  thereby  allowing  the  float  to  rest  freely  on  the  mercury  after  each 
contact. 

12.  Marine  Barography  devised  by  Lieut.  D.  J.  Gibbon,  United  States  Army.— -Thin  instru- 
ment is  similar  to  No.  11,  excepting  that  the  two  columns  of  mercury  communicate  by 
a  contracted  opening,  0.1  of  an  inch  in  diameter.  This  contraction,  together  with  the 
manner  of  suspending  the  instrument  upon  a  universal  joint,  serves  to  prevent  the 
sudden  movement  of  the  vessel  from  destroying  the  equilibrium  of  the  mercnry. 

13.  Printing  Press,  for  printing  the  farmers'  bulletin. 

14.  Imposing'Stone. 

15.  Tftpe-stand. 

16.  Map  Press,  with  changeable  weather-signals,  for  printing  the  tri-daily  War  De- 
partment weather-map. 

17.  Case  containing  steel  stamps  for  the  issue  of  stamped  weather-maps  printed  at 
stations  not  supplied  with  printing-pressef^. 

18.  Cipher  Book,  used  in  translating  weather  reports  t  legraplied  tri-daily  from  Signal- 
Service  stations  to  the  Washington  office;  also  specimens  of  original^  and  enciphered 
reports. 

19.  Morse  Telegraph  Instruments,  by  which  the  tri-daily  weather  reports  are  received 
at  the  Exhibition  from  the  central  office  at  Washington. 

20.  Manifold  Bulletin,  in  which  the  weather  leports  are  written  after  deciphering. 

21.  Weather  Map,  displayed  in  boards  of  trade  and  chambers  of  commerce.  The 
discs  and  arrows  showing  the  stat-e  of  the  weather  and  direction  of  the  wind  at  the  dace 
of  the  report;  the  small  tags  showing,  by  the  fignres  written  on  ttiem,  the  humidity, 
thermometer,  barometer,  and  velocity  of  the  wind. 

22.  Cautionary  Signal  Iniicator,  displayed  in  boards  of  trade  and  chambers  of  com- 
merce to  announce  the  approaoh  of  storms.  The  red  ball  is  rj»ised  upon  celegraph.c 
order  from  the  chief  office. 

23.  Cautionary  S'gnal  Board,  displayed  in  boards  of  trade  and  chambers  of  commerce, 
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showing  those  statioDS  and  ports  which  are  on  the  path  of  storms  considered  danger- 
ous by  the  chief  office. 

24.  Cautionary  Signal  Flag,  displayed  on  stations  daring  the  day  to  annoanoe  the  ap- 
proach of  storms. 

25.  Cautionary  Signal  Lantern,  displayed  on  stations  daring  the  night  to  annoanoe  the 
approach  of  stonns. 

26.  Instrument  Shelter^  so  arranged  as  to  provide  for  a  free  oircalation  of  the  air  aboat 
the  different  thermometers  ased  on  Signal-Service  stations. 

27.  IftNtiiiKm  Thermometer,  showing,  by  the  position  of  the  index  in  the  tabe,  the  low- 
est temperature  during  the  twenty-four  hours. 

28.  Maximum  Thermometer,  giving  the  highest  temperature  during  the  twenty-fonr 
hours.  The  mercury  is  forced  over  the  small  indentation  near  the  bulb,  and  cannot 
return  of  itself.  To  adjust  the  thermometer,  the  tube  is  revolved  rapidly  until  the 
mercury  reads  the  temperature  of  the  air. 

29.  Standard  Thermometer,  used  on  stations  for  obtaining  the  temx>eratare  of  the  air. 

30.  Hygrometer,  two  bulbs ;  one  kept  moist  by  water,  which,  by  evaporating,  gives 
a  di£ference  of  reading  between  the  two  thermometers.  From  this  difference  the 
amount  of  moisture  in  the  air  is  deduced. 

31.  Barometer,  used  on  stations  to  ascertain  the  atmospheric  pressure. 

32.  Water  Thermometer,  for  finding  the  temperature  of  lakes  and  rivers. 

33.  Jiain  Gauge,  for  measuring  the  amount  of  rain-fall. 

34.  Measuring  Stick  for  rain-gnage. 

35.  Bohin8on*s  Anemometer,    See  No.  4. 

36.  Tool  Box,  containing  tools  and  supplies  for  repairing  and  cleaning  meteorological 
instruments  on  stations. 

37.  Bulletin  Board,  containing  tri-daily  weather  reports  from  Signal-Service  stations 
throughout  the  United  States  and  Canada,  and  a  copy  of  Synopsis  and  Probabilities 
issnea  by  the  chief  office  at  Washington,  D.  C,  announcing  the  coming  weather. 

38.  Farmertf  Bulletin,  consisting  of  Synopsis  and  Probabilities,  publi&ed  for  the  ben- 
efit of  commerce  and  agricaltnre. 

39.  Publications  of  Office  of  the  Chief  Signal  Officer  and  works  on  meteorology,  nsed  on 
Signal-Service  stations. 

40.  Wind  Charts,  showing  force,  direction,  and  frequency  of  winds  at  United  States 
stations,  and  meteorological  maps  compiled  in  the  chief  office. 

41.  Weather  Quadrant  Maps,  for  the  United  States,  showing  winds  most  likely  to  be 
followed  by  rain  or  by  dry  weather. 

42.  Birer  Oscillation  Charts,  showing  rise  and  fall  in  the  rivers  of  the  United  States. 

43.  Photographs  of  Signal-Service  stations  on  Pike's  Peak,  Colo.,  Meant  Washingtoo, 
N.  H.,  &c. 

DIVISION  OF  FIELD  SIGNALS. 

The  field-signal  division  comprise  the  different  modes  of  communication  adopted  for 
the  Army  and  Navy.  It  embraces:  signaling  with  flags  by  day  and  torches  by  night; 
by  Homograph  ic  Code,  Cbronosemio  Signals,  Semaphore's,  Candle-bombs,  Rocket«, 
Colored  Fires,  Heliograph,  &c.,  i&c,  and  communication  by  Military  Field  Telegraph. 

The  sisnalliDg  by  flags  and  torches  is  made  by  the  waving  of  the  flag  or  torch  to  tbe 
right  or  left,  the  letters  being  formed  by  one  or  more  motions,  either  to  the  right  or 
left  or  both,  words  being  spelled  out,  each  letter  of  the  alphabet  having  its  signal.  If 
the  alphabet  be  already  formed,  as  soon  as  intercourse  between  two  signaliats  is  esttb- 
lished,  the  messages  can  be  interchanged.  Should  there  have  been  no  alphabet  preoon- 
oerted,  or  shoald  a  cipher  alphabet  be  required,  it  can  be  formed  in  a  short  time  by  per- 
sons instructed  in  the  signal  system,  though  many  miles  apart,  provided  they  be  in  si^hc 
of  each  other.  Messa^  have  been  sent  by  the  signal  code  a  distance  of  ten  miles  witb 
a  pocket  handerkerchief  on  a  ten-foot  pole.  With  the  flags  and  staffs  in  nse  in  the 
Signal-Service  of  the  Army,  communication  has  been  had  at  twenty-five  miles  distance, 
the  Signal-Service  field-telescope  being  used. 

The  following  apparatus  is  used  for  signal  purposes: 

44.  Flags, — The  field  equipment  consists  of  three  kinds  of  signal-flags :  white,  red. 
or  black,  of  three  different  sizes,  6  feet,  4  feet,  or  2  feet;  that  color  being  nsed  which  u 
best  suited  to  the  background. 

45.  Signal-staff.—ThiB  consists  of  three  Joints,  each  four  feet  long,  and  fitted  with 
ferrules  to  Join  to  each  other  Joint  by  Joint.  The  second  Joint  is  tipped  with  brass,  and 
is  that  to  which  the  torch  is  attached  for  night-signals. 

46.  Torches,  with  flame  shades  and  extinguishers ;  two  in  number,  flying-torch  and 
foot-torch,  to  be  supplied  with  wick  and  burniog-fiuid.  The  flying-torch,  as  its  name 
implies,  describes  to  the  right  or  left  of  the  central  light  or  foot-torch  motions  similar 
to  those  made  by  flags  as  previously  described.  Signals  are  legible  at  distances  vary- 
ing from  ten  to  twenty  miles. 

47.  Canteen,  containing  supply  of  burning  fluid  for  torches. 

48.  Haversack,  containing  articles  nsed  in  trimming  or  filling  torches. 
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49.  CanvMS  Kit-mueSf  ooDtaining  the  flags  and  torches.  Oue  case  closed,  one  case 
open. 

50.  Homoffraphio  Diaka, — ^The  relative  postions  obtained  by  extending  the  arms  to 
the  right  or  left  of  the  body,  or  above  the  head,  indicate  a  signal  to  be  transinitted. 

51.  B<mb8  are  pasteboard  shells  charged  with  brilliant  stars,  and  so  fitted  with 
fuses  that  they  can  be  thrown  into  the  air  and  exploded  at  a  great  height.  They 
afford  very  distinct  and  marked  signals.  When  prepared  for  nse,  there  Is  attached  to 
them  an  ordinary  cartridge  of  powder  fitted  with  a  long  match.  They  are  fired  from 
bomb-guns  or  mortars. 

52.  Mortars  consist  of  hollow  cylindf^rs  formed  of  thick  pasteboard,  sole-leather,  or 
eheet-copper,  two  or  three  feet  in  length,  of  sntflcient  diameter  to  readily  admit  the 
bomb,  and  closed  at  one  end  by  a  block  of  wood  or  a  plate  of  some  metal. 

53.  Colored  lights  and  fires  %oiih  SignaUServioe  pistol. — ^The  nse  of  colored  lights  for  sig- 
naling purposes  has  become  quite  extended,  being  employed  both  by  the  Army  and 
Navy.  The  system  of  communication  by  these  colored  lights  is  based  upon  the  mean- 
ings conveyed  by  an  exhibition  of  different  colored  flames  or  lanterns,  snch  as  show 
single  colors,  white,  red^  or  green^  or  double  and  triple  consecutive  colors,  white-redf  or 
tphite-red-greefif  &c.  Between  ships  at  sea,  in  cases  of  distress,  or  during  a  war,  great 
difficulty  is  at  times  experienced  in  exchanging  messages  at  night,  and  the  light  sig- 
nals were  devised  to  remedy  this  defect. 

54.  Signal-Service  rockets. — Used  for  communicating  messages  at  night.  Tbey  are 
specially  adapted  to  the  chronosemic  system,  based  upon  certain  intervals  of  time 
being  allowed  to  elapse  between  the  explosions  of  successive  rockets.  They  are  regu- 
lated by  correctly  timed  fuses. 

55.  Field  Heliograph  and  Sighling-rodt  for  transmitting  messages  by  sun-flashes.  This 
instrument  transmits  messages  to  great  distances.  Heliograph  signals  can  be  read  with 
tbe  naked  eye  a  distance  of  twenty  miles  or  more. 

56.  Heliograph  for  permanent  work. 

57.  Model  of  portable  telescopic  elevating  tower,  with  its  wagon. 

58.  Portable  telescopic  elevating  tower  and  wagon,  devised  by  J.  W.  Davis,  of  Washing- 
ton, D.  C,  giving  an  elevation  of  75  feet;  weight,  1,350  pound;  to  be  used  for  signal 
purposes  with  troops  in  the  field. 

59.  Model  of  United  States  field-teUgraph  train, 

60.  Signal- Service  telescope, 

61.  Signal  Service  field-glass. 

62.  Signal-Service  telescope-holder, 

63.  Ftging  torch  and  staff,  fitted  for  use. 

64.  Flag  (4  feet)  and  staff,  fitted  for  use. 

65.  Rocket-stand,  for  firing  rockets. 

66.  InttmationaL  signals. — This  code  was  prepared  by  a  committee  appointed  by  the 
British  board  of  trade,  to  inquire  into  and  report  upon  the  subject  of  a  code  of  signals 
to  be  used  for  communication  at  sea.  It  is  known  as  the  International  Signal  Code, 
and  has  been  generally  adopted  throughout  the  world.  When  once  fully  adopted,  it 
will  be  a  universal  method  of  intercourse.  Its  symbols  consist  of  eighteen  flags, 
namely :  One  burgee,  four  pennants,  and  thirteen  square  fla^s,  representing  the  eight- 
een consonant  letters  of  the  alphabet,  which  are  used  as  index  letters  of  the  code. 
There  is  also,  in  addition,  a  code  pennant,  which  is  used  as  "  code  "  signal  and  **  answer- 
ing ''  signal.  The  flags  are  hoisted  in  combinations  of  two,  three,  and  four.  Accord- 
ingly, the  number  of  possible  combinations  thus  obtainable,  each  different  from  the 
other,  is  78,642. 

The  international  code,  as  its  name  implies,  has  been  so  framed  as  to  be  capable  of 
adaptation  for  international  communication,  all  such  words  and  sentences  as  can  ordi- 
narily be  required  for  any  purpose  being  comprised  within  its  limits.  It  was  adopted 
in  1873  by  the  Signal-Service  stations  established  in  connection  with  life-suving 
stations  on  the  Atlantic  coast  and  Oulf  of  Mexico.  (See  "International  Code  of  Sig- 
nals,'' published  by  the  Bureau  of  Navigation,  United  States  Navy  Department.) 

67.  Fao-similie  or  autographic  telegraphic  instrument,  by  which  the  War  Department 
weather-maps,  issued  at  the  Chief  Signal  Office  at  Washington,  are  received  by  t^le- 
Kraph  for  publication  in  the  New  York  Herald.  The  Instmments  designed  for  the 
purpose  were  designated  fao-simile  or  autographic  telegraph,  and  were  the  joint 
invention  of  W.  E.  Sawyer,  of  New  York,  and  James  G.. Smith,  of  New  Jersey.  The 
notive  power  consisted  of  an  electro-motor,  worked  by  six  cups  of  nitro^hrouiic  bat- 
tery. The  map  or  sketch  to  be  transmitted  was  drawn  on  ordinary  paper,  a  special 
nk  being  used.  Powdered  shellac  was  then-  scattered  over  the  writing,  and  the  im- 
pression transferred  to  a  thin  plate  of  heated  zinc  by  being  pressed  between  pressnre- 
'ollers,  the  shellac  lines  forming  an  insulating  surface  upon  the  conducting  surface  of 
ihe  zinc. 

The  process  of  transfer  occupied  about  four  seconds.  The  zinc  was  then  placed  upon 
I  cylinder,  which  revolved  rapidly  under  a  metallic  point,  to  which  a  lateral  motion 
ivas  imparted  by  the  working  of  the  instrument..    This  metallic  point  was  connected 
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with  the  oiaiD  battery.  The  point  in  its  side  movement,  drawing  a  fine  imaginary 
spiral  line  as  the  cylinder  revolved,  passed  over  the  entire  surface  of  the  sine  plate, 
the  current  flowing  through  the  transmitter  when  the  zinc  and  needle-points  were  in 
contact,  but  being  interrupted  whenever  the  insulating  surface  of  shellac  was  reached. 
When  the  former  took  place,  that  is,  when  the  metalue  point  and  zinc  were  in  ooo* 
tact,  the  current  passing  to  ground  through  the  sending  instrument,  no  flow  of  elec- 
tricity reached  the  receiving  station  :  when  the  reverse  occurred,  that  is,  when  the 
metallic  point  came  in  contact  with  the  insulating  surface,  a  resistance  was  formed, 
which  threw  the  current  out  on  the  line  and  throueh  the  receiving  instranient  at  the 
terminal  station.  This  latter  instrument  was  similar  to  the  transmitting  one,  its  cyl- 
inder bearing,  in  place  of  the  zinc  plate,  a  sheet  of  chemically-prepared  paper,  the  soin- 
tion  in  which  it  bad  been  immersed  being  decomposed  by  the  electric  current  as  it 
flowed  over  the  line  through  the  steel  point  of  the  receiving  instrument  and  to  groood 
The  decomposition  discolored  the  paper.  (See  Figure  17.)  The  movements  of  the  two 
cylinders  and  of  the  pen-points  were  simultaneous.  The  isochronous  revolntionfi  of 
the  cylinders  were  secured  by  electro-magnetic  clutches  on  the  revolving  ahafts  tbs: 
bore  the  cylinders,  each  clutch  passing  the  poles  of  a  fixed  electro-magnet  with  eveij 
revolution.  The  magnets  therefore  acted  as  speed-regulators  Worked  by  a  oommoL 
current.  In  order  to  obtain  a  current  of  tension,  small  cells  of  carbon-oatteiy  were 
used. 


The  size  of  the  transfer  blank  was  5  by  5  inches.  The  ordinary  speed  of  the  instrc- 
ment  was  ninety  revolutions  per  minute.  A  surface  of  writing  covering  1  by  5  incises 
was  transmitted  by  sixtjjr  revolutions  of  the  cylinder. 

The  weather-map  having  been  charted  at  the  central  office,  the  isobaric  and  iaotber- 
mal  lines  were  at  once  redaced  in  size,  transferred  to  the  zinc  plate,  and  telegxapbed 
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to  the  signal-offloe  at  the  exhibttioD.  There  they  were  rapidly  transferred  to  a  base- 
map  of  plaster,  and  turned  over  to  the  Herald  officials.  From  the  plaster  cast  the 
reqaired  metal  casting  was  obtained. 

By  referring  to  Figure  16,  it  will  be  seen  that  A  and  B  are  the  batteries ;  battery  A, 
with  negative  pole  to  the  line,  doing  marking  on  Philadelphia  cylinder;  battery  B, 
with  positive  pole  to  the  pen  (P),  neatrali/jng  in  the  line  the  charge  of  battery  A. 
R  R  are  artificial  lines  or  rbeostals,  exceeding  in  reeistanoA  the  resistance  of  the  line- 
wire.  The  object  of  the  resistances  is  to  throw  both  batteries  into  the  line  by  prevent- 
ing them  from  short-circuiting.  Battery  A  may  be  said  to  be  always  in  the  line;  but, 
as  long  as  the  pen  bears  on  the  zinc  plate  aroand  the  cylinder,  its  action  is  neutralized 
by  battery  B.  As  soon,  however,  aa  the  pen  touches  a  line  of  writing  (shellac,  an 
insulating  substauce),  battery  B  can  no  longer  get  into  the  line,  and  the  pen  of  the 
receiver,  supplied  by  the  current  from  A,  makes  a  mark  on  the  chemically-prepared 
paper  on  its  cylinder.  The  arrows  indicate  the  directions  in  which  the  pens  and  cylin- 
ders move,  it  will  be  observed  that  the  receiving-pen  at  Philadelphia  works  in  a 
direction  opposite  to  the  pen  of  the  transmitter.  The  original  message  being  reversed 
upon  the  zinc  plate,  it  becomes  necessary  to  reverse  the  action  of  the  Philadelphia 
pen  in  order  to  bring  out  the  fao-simile  as  it  should  be. 

Figure  17  shows  one  of  the  two  isobarometric  sheets  as  received  at  the  centennial 
office  on  the  2d  November,  1876,  by  means  of  the  fao-simile  instrument.  Figures  18 
and  19  are  the  base-maps  used  for  laying  off  the  lines  (isobars  and  isothermal  lines) 
upon  the  plaster  cast  referred  to  above,  for  the  Herald,  and  also  for  the  official  map 
printed  at  the  exhibition.  A  copy  of  the  map  of  November  2, 1876,  will  be  found  witn 
this  report.  By  connecting  the  broken  lines  on  the  fao-Hmile  sheet,  a  system  of  squares 
is  formed,  which  facilitates  the  transfer  to  sheet  No.  19. 

68.  Field  telegraph  train,  Vnited  States  Jrmy.— Organization  for  an  Army  corps :  A  train 
consists  of  one  battery- wagon,  four  wire-wagons,  four  lance- trucks.  It  will  be  divided 
iuto  four  sections,  each  commanded  by  a  lieutenant,  the  train  being  commanded  by  a 
captain.    Each  section  will  consist  of  one  wire-wagon,  one  lance-truck. 

69.  The  hattery-wagon  is  the  central  or  headquarters  office,  from  which  four  lines 
may  be  worked ;  contains  four  tables  attached  to  the  sides  by  hinges,  one  table  in  each 
comer  of  the  wagon,  and  four  camp-stools.  The  batteries,  in  sections  or  cases  of  six 
cells,  are  supported  by  brackets  und^roeath  the  tables,  each  bracket  supporting  two 
sections.  The  instruments,  when  not  in  use,  are  carried  in  a  box  underneath  the  driv- 
er's seat,  together  with  a  supply  of  stationery,  of  battery-materials,  pliers,  &c.  A 
stove  is  placed  in  the  cent«*r  of  the  floor  and  secured  against  displacement.  The  wagon 
is  mounted  on  platform-springs,  turns  in  its  own  length,  is  covered  with  canvas,  is 
entered  by  a  door  at  rhe  rear,  and  is  drawn  by  two  horses.    (Fig.  9.) 

70.  The  wire-wagon  is  of  the  same  general  form  as  the  battery-wagon.  An  instru- 
ment-table is  attached  to  the  front  end ;  a  single  section  of  battery  underneath  the 
table;  a  camp-stool  for  operator;  a  wire-reel  seated  in  a  socket  in  the  center  of  the  floor, 
near  the  hind  end ;  a  hand-bearer  secured  at  the  top  of  the  wagon  by  straps ;  ten  coils 
of  wire  (one  mile  in  each)  secured  to  the  sides  of  the  wagon.  Pliers,  files,  connectors, 
instruments,  &c.,  are  carried  in  the  box  underneath  the  driver's  seat.    (Fig.  10.) 

71.  The  lance-truck  is  a  wagon  without  springs,  of  lengt<h  sufficient  to  carry  lances, 
and  of  strength  sufficient  to  sustain  the  weight  of  from  three  hundred  to  five  hundred 
lances,  and  all  the  line-tools  and  insulators  for  t<en  miles  of  line.  The  lances  are  stowed 
compactly  in  the  middle  of  the  wagon  or  truck.  The  insulators  and  tools  are  contained 
in  boxes  arranged  for  the  purpose  on  either  side  of  the  wagon  (external).    (Fig.  8.) 

The  arrangement  of  sections  allows  independent  action  for  each  section.  Thus  a 
full  train  may  erect  lines  radiating  in  four  directions  irom  the  battery-wagon ;  or  the 
four  sections,  the  second  comnaenoiDg  to  reel  out  its  wjre  when  the  first  has  finished, 
may  extend  a  single  liue  forty  miles  long  or  more,  having  offices  at  the  termini  and  at 
three  intermediate  points,  equi-dista  it  from  each  other.  Additional  instruments  being 
furnished,  intermediate  offices  other  than  the  regular  ones  can  be  opened  whenever 
necessary.  The  force  required  to  work  the  whole  train  is  five  commissioned  officers 
and  one  hundred  and  seventy-four  men.  Each  section  (wire-wagon  and  lance-truck) 
requires  one  lieutenant  and  forty  enlisted  men,  distributed  as  follows :  One  lieutenant 
in  charge  of  section ;  one  director  and  two  markers,  whose  duty  it  is  to  indicate  the 
route  of  the  line  of  wire  to  be  erected ;  one  surveyor,  who  follows  along  the  line  indi- 
catefl  by  the  markers  and  points  out  the  places  where  the  lances  are  to  be  erected:; 
three  pin-men,  the  first  ana  second  of  whom  accompany  the  surveyor  and  place  mark- 
ing-pins at  the  points  indicated  by  binf ;  the  third  pin-man  gathers  the  pins  as  the  line 
is  erected ;  thirteen  bar-men  (one  being  a  non-commissioned  officer,  and  in  charge), 
who,  armed  with  crowbars,  make  holes  large  enough  to  receive  the  lances  at  the 
places  marked  by  the  pins;  two  wire-men,  who  have  charge  of  the  wire  when  reeling 
out  and  reeling  up ;  three  operators,  who  accompany  the  wire- wagon  ;  thirteen  lance- 
men  (one  a  non-commissioned  officer,  in  charge),  two  of  whom  ride  on  the  lance-truck, 
and,  attaching  spikes  and  insulators  to  the  lances,  pass  out  a  lance  at  each  point  indi- 
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cated  by  a  marking-piD ;  the  remaining  eleven  follow  the  wire-wajson  and  erect  the 
line  on  the  lances;  one  driver  for  the  lance-tmck ;  one  driver  for  the  wire-wagon. 

The  force  required  for  the  battery- wagon  providing  for  lines  will  be  one  driver,  twelve 
operators,  and  one  battery-man.  The  dnty  of  the  latter  is  to  take  charge  of  the  bat- 
teries and  other  material  contained  in  the  battery-wagon. 

The  messages  are  received  by  sonnd.  The  instrument  used  is  the  ^*  boz-^oander,'^  and 
also  what  is  known  as  the  Caton  instrnment,  six  inches  long  and  two  and  a  half  inches 
in  width  and  height.  The  alphabet  used  in  the  field-telegraph  of  the  Signal  Service  is 
the  ** general  service  code"  of  the  Army  and  Navy. 

The  materials  for  a  Hoe  of  field -telegraph  (by  which  is  meant  a  line  to  be  used  in 
the  presence  of  an  enemy,  and  for  the  purpose  oi  placing  the  commanding  officer  of 
a  force  in  constant  commanication  with  all  parts  of  his  line),  differ  from  those  of  fter- 
nianent  lines  chiefly  in  point  of  size  and  capability  of  being  qnickly  erected  and  pot 
into  nse,  and  as  qnickly  removed  when  the  occasion  for  the  line  no  longer  exi&ts. 
These  materials  must  be,  theroforo,  such  as  can  be  transported  with  the  troops,  luuidled 
by  enlisted  men,  and,  when  in  line,  worked  by  enlisted  men  or  officers. 

The  artificial  supports  must  be  of  such  size  and  weight  as  may  be  transported,  and, 
at  the  same  time,  nave  length  sufficient  to  carry  the  wiro  above  the  reach  of  monnted 
men  or  wagonf>,  and  stri^ng^h  enough  to  endure  such  handling  as,  under  the  clrcam- 
stances,  they  would  be  likely  to  receive,  as  well  as  to  bear  the  weight  and  strain  of  the 
line- wire.  To  meet  these  requirements  they  mns&  be  made  of  a  material  at  onee  lij^ht 
and  elastic,  and  the  timber  best  adapted  seems  to  be  the  spruce  or  oyprees,  either  of 
which,  when  well  seasoned,  fulfills  very  nearly  these  conditions.  The  size  may  varr 
within  certain  limits,  but  that  adopted  in  the  field-telegraph  trains  of  the  United 
States  Army  is  seventeen  feet  long,  two  and  one-half  inches  diameter  at  the  batr,  and 
one  and  one-half  inches  diameter  at  the  top,  the  butt  tapering  to  a  blunt  point,  and 
the  top  secured  by  a  sheet-iron  ferrule  three  inches  in  length. 

72.  Such  a  lance  of  cypress  weighs  about  eleven  pounds,  and  of  spruce  a  trifle  less. 
A  field-line  should  be  supported  by  forty  such  lances  to  each  mile  of  wire,  but  in 
emergency,  or  upon  favorable  ground,  this  number  may  be  reduced  to  thirty-five  or 
even  thirty  without  serious  difficulty  resulting.    (Fig.  14.) 

73.  The  insulators  are  made  of  what  is  known  as  ''ebonite,"  a  prepared  form  of 
caoutchouc,  cap-shaped,  and  armed  with  a  gimlet-pointed  screw  by  which  they  are 
fastened  to  the  lance  or  to  natural  supports,  such  as  trees,  houses,  &.c.  The  ebonit« 
caps  have  either  a  cleft  in  which  the  wire  rests,  or  a  cuired  clamp,  around  the  arms  of 
which  a  wire  is  passed.  The  swinging  insnlntor  is  also  in  use.  (Figures  11.  12,  13.1 
Wire  for  field-telegraphs  must  be  light,  flexible,  and  strong  enough  to  bear  a  tenstoo 
which  will  reduce  the  deflection  or  "  sag"  between  lances  70  yards  apart,  of  two  feet. 
Iron  is  the  only  material  which  answers  the  purpose  at  moderate  cost,  and  an  iron  wire 
drawn  from  charcoal-rods  to  No.  15  American  gauge  has  been  adopted  for  use  by  the 
United  States.  A  mile  of  this  wire,  joined  up  and  the  joints  soldered,  makes  a  coil  IS 
inches  in  diameter  inside,  4  inches  in  height  and  3  in  thickness,  and  weiging  bat 
seventy-five  pounds.  A  supply  of  insulated  wire  or  cable  is  also  carried  with  each 
wire-wagon  and  with  the  battery-wagon. 

The  tools  for  the  erection  of  a  field-line  (which  constitute,  with  the  materials  for 
the  line,  the  ontfit  of  the  train)  aro:  marking-pins  by  which  the  points  of  support 
are  indicated ;  axes  and  hatchets,  to  cut  away  shrubs  or  branches  of  trees,  or  to  affix 
insulators  to  natural  supports ;  crowbars  to  make  holes  in  the  earth  in  which  to  set 
the  lances ;  bars,  fitted  for  cutting  through  frozen  ground ;  climbers,  to  enable  the 
men  engaged  in  the  work  to  ascend  trees,  when  necessary,  for  the  purpose  of  affixioi; 
insulators  thereto  or  to  trim  away  branches ;  reels,  for  the  delivery  and  rooovery  (ao- 
coiling  and  recoiling)  of  the  wire ;  pliers  to  be  nsed  in  making  connections  $  files  and 
screw-connectors,  which  are  to  be  used  for  making  conneotions  between  the  coils  (mile 
lengths)  of  wire  in  reeling  out,  and  generally,  where  connections  are  to  be  frequently 
made  and  broken,  to  avoid  loss  of  time  and  waste  of  wire. 

74.  The  marking-pins  are  of  iron  wiro,  one-eighth  inch  in  diameter  and  15  incheft  long, 
pointed  at  one  end  and  having  a  loop  or  handle  at  the  other,  painted  of  some  bright 
color,  and  fitted  with  a  small  pennon  of  bright-colored  cloth,  se  as  to  be  conspicnoa« 
objects,  and  are  nsed  to  mark  the  places  where,  lances  are  to  be  erected  by  being  thrust 
into  the  earth  at  such  points,  or  the  natural  supports  to  which  insulators  should  be 
affixed  by  the  same  merhods. 

It  is  scarcely  necessary  to  describe  axes  or  hatchets,  except,  perhaps,  to  say  that  the 
latter  should  have  a  hammer-poll  with  which  to  drive  a  spike.  But  the  efficiency  of 
the  line  may  depend  on  their  use,  which  is  mainly  to  cut  down  all  shrubs  growing  Dear 
the  line-wire,  to  trim  off  snch  as  come,  or  might  be  thrown  by  the  wind,  in  contact 
with  the  line-wire. 

75.  Crowbars,  with  which  to  make  seats  for  the  lances,  are  cylindrical  iron  bars,  4^ 
feet  long,  li  inches  m  diameter  for  2  feet  from  the  point,  and  1  inch  in  diameter  for  the 
rest  of  tneir  length,  and  pointed  so  as  to  penetrate  the  earth  easily.    Such  a  bar  weighs 
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15  ponDds.    These  (and  all  the  iron  used  in  the  work)  Bhonld  be  zino-coated  (galvan- 
ized). 

76.  IcB-hars  are  of  the  same  general  form  and  dimensions  as  the  crowbars,  bnt  have 
a  wide  ohisel-shaped  point  or  blade,  and  are  used  for  cutting  through  frozen  ground, 
to  facilitate  the  work  of  setting  the  lances. 

77.  Climbers,  to  enable  the  men  engaged  in  erecting  a  line  to  ascend  trees  to  affls 
iusnlators  and  attach  the  wire,  are  of  steel,  with  leathern  straps,  and  weigh  about  four 
pounds  the  Pftir. 

78.  Reels  for  field  use  are,  in  general  form,  like  those  for  permanent  lines,  bnt  are  lighter, 
aud  are  provided  with  arms  attached  to  the  nprights,  which  are  laid  flush  with  the 
face  of  the  uprights,  when  reeling  out  wire,  and  secured  at  right  angles  thereto  when 
reeling,  in  onler  to  confine  the  wire  and  give  the  coil  its  proper  shape.  Each  one  has 
a  handle  affixed  to  the  extremity  of  one  of  the  upper  cross-arms,  by  which  it  is  turned 
when  reeling  up  the  wire.  The  reel  is  seated  in  the  wire-wagon,  but  may  be  carried 
by  men  over  ground  impracticable  for  the  wagons  in  the  hand-bearer,  one  of  which 
should  accompany^  each  reel. 

79.  Ihe  battery  is  a  sulphate  of  copper  battery.  It  consists  of  a  vessel  made  of  sheet- 
lead,  in  the  bottom  of  which  is  placed  three  pounds  of  sulphate  of  copper.  This  is 
covered  with  a  layer  of  sawdust  one  or  two  inches  thick,  upon  which  a  zinc  plate  rests. 
The  vessel  is  then  filled  with  water.  This  battery  will  give  a  stronp^  and  uniform  cur- 
rent for  a  period  of  from  three  to  six  months,  without  any  attention  whatever,  care 
being  taken  to  keep  the  cells  filled  with  water.  Each  battery-box  contains  six  small- 
size  cells.    (Fig.  15.) 

In  the  United  States  Signal  Service  a  regular  form  of  field-telegraph  drill  has  been 
adopted.  The  school  of  instruction  is  located  at. Fort  Whipple,  Va.,  two  miles  distant 
from  the  city  of  Washington,  D.  C. 

F.  C.  GRUGAN. 
First  Littttenant  Second  Cavalry ^  Acting  Signal-Officer. 


Paper  4L 


War  Department,  Office  of  the  Chih^^qjnal-Officer, 
Division  of  Telegrams  and  Reports 

for  the  benefit  of  Commerce  and  Aokiculture, 

Washington,  D.  C,  June  14,  1877. 

Sergeant  :  The  Chief  Signal-Officer  directs  that  in  carrying  out  your  instmctions 
to  collect  information  relative  t<o  the  origin,  movement  and  effect  of  the  recent  tornado 
at  Mount  Carmel,  in  the  State  of  Illinois,  you  will  use  all  due  diligence  consistent  with 
a  thorough  investigation  of  the  subject.  As  it  will  be  necessary  for  yon  to  visit  many 
of  the  localities  lying  in  the  path  of  the  storm,  and  as  transportation  is  only  furnished 
you  to  Mount  Carmel,  your  actual  expenses  for  transportation  beyond  that  point  will 
be  refunded  to  yon  on  your  return,  and  yon  will  therefore  keep  aii  itemized  account  of 
such  expenditures  for  the  information  of  the  office. 

In  pursuing  your  inquiries  you  will  pay  especial  attention  to  the  points  named  in 
the  following  memorandum,  keeping  full  notes  of  all  particulars  in  order  that  yon  may 
make  a  full  report  in  writing  to  the  Chief  Signal-Officer,  after  your  return  to  this 
office.  Shonld  you  be  in  doubt  at  any  time  what  course  to  pursue,  you  are  authorized 
to  telegraph  to  the  Chief  Signal-Officer  for  instructions,  but  in  this  and  all  other  mat- 
ters involving  expenditure  of  money  the  most  rigid  economy  must  be  practiced. 

memorandum. 

Hems  to  be  especially  noted, 

1st.  The  exact  minutes  at  which  destructive  winds  or  hail-storms  occurred  through- 
out the  State  during  that  day,  in  order  that  the  consecutive  march  of  the  storms  may 
be  traced  and  their  connection  with  each  other  understood. 

2d.  The  topography  of  the  ground,  that  it  may  be  understood  what  determines  the 
formation  of  the  gaps  in  the  path  of  the  tornado. 

3d.  The  collection  of  data  showing  the  tracks  of  the  numerous  tornadoes  that  yearly 
pass  over  the  State,  so  far  as  such  collection  can  be  made  without  interfering  with  or 
delaving  other  duties. 

4th.  iJetermination  of  the  dimensions  of  the  black  cloud  marking  the  storm- center, 
by  means  of  corresponding  observations  from  opposite  sides  of  the  path. 

5th.  Evidences  of  the  existence  of  either  up  or  down  currents,  and  determination  of 
their  force  by  means  of  measurements  of  the  materials  elevated  or  depressed. 
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6th.  Determination  of  the  force  required  to  drive  splinters  of  wood,  pieces  of  itoo. 
stones,  and  grains  of  sand  into  trees  and  other  places  wiiere  they  were  fonnd  imbedded. 

7th.  Determination  of  the  extent  of  the  area  of  destractive  winds  as  compared  with 
the  area  of  the  central  cloud. 

8th.  Determination  of  the  time,  in  seconds,  occupied  hy  the  destructive  portion  of 
the  tornado  in  passing;  over  a  siven  station. 

9th.  Determination  of  the  distance  on  either  side  of  the  center  at  which  seosiUe 
winds  were  felt,  together  with  the  direction  of  these  winds. 

10th.  Determination  of  the  temperature,  humidity,  and  barometric  preesnre  just  b^ 
fore,  during,  and  Just  after  the  passage  of  the  destructive  blast. 

11th.  Determination  of  the  connection,  both  as  to  time  and  place,  between  thewiod- 
storm  and  the  attending  rain  and  hail. 

12th.  By  measurements,  drawings,  and  photographs  it  should  be  sought  to  obtain  defi- 
nite rather  than  general  information,  and  in  this,  as  in  many  other  respects,  the  report 
of  Sergeant  Mackintosh  in  1873  and  your  own  report  in  1875  may  serve  as  model). 

13th.  Especial  examination  of  the  mean  directions  in  which  the  different  layers  of 
trees  or  other  objects  prostrated  by  the  storm  lie. 

14th.  Especial  examinations  in  this  regard  at  the  points  at  which  the  tornado  hi 
left  the  earth,  and  at  those  at  which  it  has  returned  to  it. 

15th.  Where  two  tornadoes  were  oo-existent,  a  scmpulous  examination  of  the  inter- 
mediate region,  to  determine  the  distance  from  eftch  at  which  its  influence  was  prepoo* 
derating. 

very  respectfully, 

CHAS.  E.  KILBOURNE, 
Firai  Lieutenant,  Second  United  States  ArHllery^ 

Acting  Signal-Officer  and  Aenstant. 

Sergeant  Hbkrt  Calvbr, 

Signal  Service,  V.  S,  A.f  WaehingUm,  D,  C, 


War  Department,  Office  of  the  Chief  Signal-Offickr, 
Division  of  Telegrams  and  Reports  for  the 
Benefit  of  Commerce  and  Aoriculture, 

Wa»hingtan,  D.  C,  July  27, 1677. 

General  :  Having  fnlfill*  d  the  instructions  received  with  S^iecial  Orders  No.  72,  Office 
of  the  Chief  Sigual-Offictr,  June  14,  lbJ77, 1  have  the  honor  herewith  to  traosmUar 
report  on  the  tornado  at  Mount  Carmel,  Illinois,  June  4th  last. 
Hoping  that  the  facts  collected  may  prove  of  value,  as  well  as  of  interest, 
I  am,  yours,  very  lespectfully, 

HENRY  CALVER, 
Sergeant,  Signal  Service,  U,  &  A. 
To  the  Chief  Signal-Officer,  U.  S.  A., 

Washington,  D.  C. 


The  tornado  at  Mount  Carmel,  Illinoie,  June  4, 1877. 
general  atmospheric  conditions. 

A  glance  at  the  general  atmospheric  conditions  on  the  day  of  the  occnrrence  of  t&i^ 
disastrous  tornado,  as  well  as  for  a  few  days  previous,  could  hardly  fail  being  of  inter- 
est here. 

On  the  Signal  Service  weather  maps  for  June  1  there  was  charted  a  well-defined 
area  of  low  barometer,  its  center  lyin^  noith  of  Minnesota,  apparently  near  the  fiftieth 
parallel  north  latitude.  This  depression  moved  eastward  on  this  parallel  dnrio^  tbe 
2d  and  3d,  reaching  the  Saint  Lawrence  Valley  on  the  latter  day.  This  disturUntt 
was  felt  far  to  the  southward  of  its  central  depression.  On  the  Ist  nearly  two  inch^ 
of  rain  fell  at  Saint  Louis,  and  over  an  inch  on  the  evening  of  the  2d  at  the  9afl>^ 
place,  while  lighter  rains  were  reported  from  a  majority  of  the  stations  in  the  Xortb- 
west,  Ohio  Valley,  and  Lake  region  during  the  1st,  2d,  and  3d. 

The  7.35  a.  m.  map  of  the  4th  locates  this  barometric  depression  in  the  Lower  Saint 
Lawrence  Valley ;  and  while  the  pressure  in  the  Upper  Mississippi  and  Ohio  Val)«P 
had  now  risen  nearly  or  quite  to  its  normal  height,  a  second  area  of  low  baromettr 
was  developing  on  the  plains  of  Nebraska  and  Kansas,  and  to  this  second  depressioo- 
although  its  center  continued  far  to  the  westward  during  the  day,  the  Mount  Carnel 
tornado  may,  I  think,  be  properly  attributed,  as  the  barometer  fell  rapidly  dnriog  tbe 
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4th  in  the  Lower  Missonri,  Central  Mississippi,  and  Ohio  Valleys.  At  4.35  p.  m.,  the 
area  of  low  barometer  was  much  better  defined  than  in  the  morning,  as  the  observa- 
tions, talcen  by  Washington  time,  show.  This  was  a  few  minutes  after  the  occarrence 
of  the  tornado,  and  local  storms  wer^freqaent  over  the  entire  country,  extending  from 
Kansas  eastward  to  Kentucky  and  Western  Ohio. 

At  Dodge  City,  Kansas,  a  gale  from  the  southwest  of  48  miles  per  hour  occurred 
daring  the  afternoon,  and  at  the  time  of  the  4.35  p.  m.  observation  was  still  blowing 
at  the  rate  of  36  miles  per  hour.  The  reports  from  lUinoifi  and  contiguous  States  also 
show  highly  contrasted  temperatures  at  this  time,  as  a  glance  at  the  accompanying 
map,  diagram  No.  1,  will  show.  Thus  we  find  the  temperature  at  Cairo,  SOP ;  Louis- 
ville, 790 ;  8aint  Louis,  730 ;  Indianapolis,  71o ;  Chicago,  62^;  Keokulc,  66<^ ;  and  Mil- 
waukee, 50*^.  In  connection  with  these  strongly-contra»ted  temperatures,  the  map 
shows  opposing  southwesterly  and  northeasterly  winds,  whose  line  of  meeting,  at 
least  in  the  upper  regiousof  the  atmosphere,  must  have  been  in  Southern  Illinois. 

For  nearly  or  quite  a  mouth  preceding  this  time,  the  rain-fall  in  the  Missouri,  Cen- 
tral Mississippi,  and  Ohio  Valleys  had  been  very  excessive.  The  atmosphere  wa**, 
therefore,  overloaded  with  moisture,  and  showers  fell  with  great  frequency  not  only 
for  several  days  previous  to  the  tornado,  but  for  three  we«»ks  afterward,  culminating  in 
a  remarkable  series  of  severe  storms  on  the  25th  and  26th  from  Kansas  to  Ohio. 

The  tornadoes  in  Qeorgia  and  the  Carolioas  on  the  20th  of  March,  1875,  and  also 
those  in  Iowa  and  Illinois  on  the  22d  of  May,  1873,  were,  like  the  Mount  Ciirmel  tornado, 
and  the  subsequent  severe  storms  in  the  Ohio  Valley  and  adjacent  country,  preceded 
by  a  period  extending  over  several  weeks  of  excessive  rain-fall. 

To  sum  up,  it  may  then  be  said  that  the  general  conditions  which  appear  favorable 
for  the  development  of  tornadoes  are :  1st,  a  long  period  of  excessive  rain-fall ;  2d,  an 
unusually  low  or  rapidly  falling  barometer;  3d,  the  meeting  of  opposing  winds  with 
highly  contrasted  temperatures.  This  last  condition  most  frequently  occurs  Just  after 
the  passage  of  the  center  of  the  barometric  depression,  although  such  was  not  the 
case  in  this  instance. 

TOPOGRAPHICAL. 

The  country  surrounding  Mount  Carmel  is  gently  rolling  and  is  partially  covered 
with  the  original  forest.  The  town  is  situated  on  rising  ground,  some  sixty  to  eighty 
feet  above  the  Wabash  River.  The  elevation  on  which  the  town  is  built  terminates 
abruptly  in  a  steep  bluff,  below  which  the  bottoni-liinds,  covered  with  luxurious  ver- 
dure, stretch  awfty  to  the  river,  half  a  mile  or  so  distant.  (See  diagram  No.  3.)  Across 
the  river  in  Indiana  lies  a  dense  forest  which  extends  for  miles  on  the  level  bottoms  of 
the  Wabash  and  White  Bivers.  , 

The  town  contains  about  2,500  inhabitants,  the  court-house  of  Wabash  County, 
several  churches,  banks,  and  other  public  bnildi'igs.  It  lies  twenty-five  miles  south- 
west of  Vincennes,  on  the  Vinuennes  and  Cairo  Railroad. 

FORMATION  AND  QBNRRAL  DESCRIPTION  OF  THE  TORNADO. 

Although  its  destructive  effects,  so  'far  as  I  could  ascertain,  were  confined  to  the 
immediate  vicinity  of  Mount  Carmel,  yet  it  is  probable  that  the  incipient  formation 
of  the  tornado  took  place  at  some  distance  west  or  south  westward.  I  was  informed 
that  a  storm-cloud  passed  over  Albion,  (eighteen  miles  west-southwest  of  Mount 
Carmel.  Its  height  ahove  the  earth  was  estimated  at  a  thousand  feet,  and  it  was  said 
to  have  been  greatly  agitated,  as  though  by  hurricane  winds.  Another  cloud,  of  sim- 
ilar aspect,  passed  a  few  miles  north  of  Gray  ville,  which  lies  about  twenty  miles  south 
southwest  of  Mount  Carmel.  The  time  of  the  passage  of  these  two  clouds  was  but  a 
little  while  previous  to  the  occurrence  of  the  tornado.  Some  damage  was  reported 
from  a  point  nearly  thirty  miles  southwest  of  Mount  Carmel,  but  this  very  probably 
reunited  from  the  more  general  and  quite  severe  thunder-storm  which  occurred  later  in 
the  afternoon. 

The  first  intimation  which  the  citizens  of  Mount  Carmel  received  of  the  approach 
of  the  tornado  was  the  gathering  of  threatening  clouds  in  the  west  about  4.30  p.  m. 
Suddenly,  two  heavy  clouds,  of  a  black  or  dark-blue  color  above  and  duo-color  be- 
neath or  on  the  sides,  apparently  disconnected  themselves  from  the  general  mass,  one 
moving  from  the  northwest  and  the  other  from  the  southwest.  These  two  converging 
clouds  formed  a  Junction  about  two  miles  west  of  the  t.own. 

At  the  moment  of  meeting,  a  column  of  steam-like  cloud  shot  upward,  while  at  the 
same  time  the  lower  and  darker  part  of  the  1  olamn  darted  us  suddenly  downward  to 
the  earth.  The  cloud  now  quickly  assumed  the  appearance  of  a  water-spout  or  an 
inverted  funnel,  and  its  rapid  gyrations  were  distinctly  visible  from  the  town,  toward 
which  the  destroyer  was  moving  with  great  velocity.  The  first  damage  done  was  in 
a  heavy  piece  of  timber,  about  one  and  a  half  miles  west  of  the  town.  The  energy 
displayed  was  comparatively  slight  at  nrat,  as  only  a  fow  trees  we<  e  uprooted  or  broken 
but  with  its  advance  the  destruction  became  greater.  From  the  manner  in  which  only 
the  tope  of  many  trees  were  broken  where  the  toniado  firat  struck,  it  is  quite  evident 
that  it  swooped  downward  in  its  progress  like  an  immense  bird  of  prey.    Before  reach, 
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\ng  tbe  town  it  mode  two  upward  leaps,  th«  first  sboTt,  tbe  other  for  oearlj  half  a  tdiU. 
atrikia((  tbe  earth  the  last  time  in  the  neatecn  ODtskirta  of  the  town.  Its  passage  «u 
atteaded  by  a  deafeninfi:  roar  and  an  almost  twilight  darkness.  So  rapid  had  been  il* 
approach  that  the  terriflud  iDhabitantshad  hardly  time  for  a  glance  at  the  nbirlink: 
fauuel  before  tbef  were  enveloped  by  it,  Ite  transit  tbrouch  the  town,  a  disti 
□early  three-qnartera  of  a  mile,  oonid  hardly  bave  occupied  more  than  half  a  n 
and  may  have  been  less,  while  the  daratiou  of  the  destractiva  blast  at  auy  one  givcL 
point  did  not  exceed  eight  or  ten  seconds. 

Tbe  above  general  description  of  tbe  turuado  is  what  I  oonld  gather  from  tbe  at- 

coaotB  of  many  persons  who  were  in  or  near  It.    Of  coarse  the  estimates  of  the  liiur 

occupird  in  its  duration  or  piuiuige  differed  very  widely,  but  from  tbe  most  reliahir 

Information,  fnmished  by  persons  who  could  give  an  exact  acconot  of  what  they  did 

during  the  approach  and  passage  of  tbe  tornado,  1  am  Inclined  to  sdhere  to  the  abov^ 

estimates.    Topemousn^n- 

come  with  terror  the  tini«iD 

many  iostances  seemed  vrry 

mocb  longer. 

I      Plates  1,  S,  and  5  will  giT, 

I  a  general  idea  of  the  coniii 

tioQ  of  the  town  after  Ik 

uccnrrenoe  of  the  tomailo. 

Charles    Eidgeway,   Mt- 

I  tion   agent   and  telegrai'b- 

operator,  one   of  the  vert 

I  few  persona  whoee  poinl  <>l 

I  observation    commanded  t 

^   view  of  the  lomado  forani 

S  considerable  distance,  n^'i 

t!^   me   a   description    in   sub- 

5    stance  as  followa : 

i      Saw  the  meeting  of  the  two 

I   clonda  Bouiedistsnce  wentof 

H  the  town  and  the  imnediai; 

g  formation  of  the  dark,  iw- 
nel -shaped     cload,    wbiib 
8-    seemed   to    dart    snddeult 
downward    with   a   n\»i, 
r    whirling  motion.    Walcbrd 
9   its   progress    tbroogli   tlx 

II  into    Indiana.      Could  <m 
I  hroken  trees  and  tbe  dtim 
I   of  buildiugB  whirling  in  iIk 
l|  clond.   Novisibleelevtricii! 
~l  was  manifested,  hat  tbetel' 
egraph-wires   ahoned  ih>i 
the  atmosphere  was  highly  charged.    Was  obliged  to  di^coDuect  Che  inatTainentp,  li^i 
DotniihsiaodiDg  this  precantion  the  loom  was  tilled  with  a  blaish,  sulphurous  siunf' 
Tbe  air  seemed  perfectly  calm  duriOK  tbe  passage  of  the  tornado,  which  seemed  Id 
view  for  several  minntes,  but  a  Hiidden  rush  of  air  from  tbe  west  followed  il  st  i 
short  interval.      A  few  scattering  hail-stones,  nearly  as  Isrge  as  ben's  eggs,  fell  as  tbe 
cloud,  with  its  deafening  roar,  passed,  and  torrents  of  rain  fell  bood  afterward. 

Mr.  Rldgeway'e  puint  of  observation  was  about  a  quarter  of  a  mile  north  of  ti* 
torus  do  traok. 

Judge  T.  J.  Sbannoo's  residence  is  located  on  a  slight  elevation,  some  distaocr  « 
of  the  depot,  and  about  half  a  mile  north  of  the  tornado-track.    Mrs.  Shannou's  Btale- 
ment,  kindly  fornisbed  me  in  writing,  is  as  follows : 

■■  I  WIS  watching  tbe  approacbiug  storm,  when  I  saw  two  heavy  oloods,  one  conwi^ 
from  the  Bontbwent  and  the  othfr  from  the  northwest.  Theyappftared  to  form  ajunc 
tion  abont  two  miles  west  of  the  town,  and  at  the  same  time  I  heard  a  looil  roarinj; 
Bud  thought  a  long  train  of  oars  was  coming  at  full  speed.  I  soon  discovered  that  tli( 
noiae  proceeded  from  avery  singular-looking  object,  whirling  at  a  rapid  rate,  with  limlx 
of  trees,  pieces  of  boards,  aud  timbers  flying  around  in  it.  The  cyclone  did  not  appr»f  ' 
lo  be  more  than  50  feet  in  diameter  at  tbe  bottom,  widening  to  100  or  l.iO  at  tbe  lop'  | 
it  was  very  nearly  the  shape  of  a  fnonel,  and  apparently  not  over  150  feet  high. 

"  Its  motion  was  rotari ,  from  east  to.wesC,  whirling  aroDbd  towar<i  tbe  oorih.  Mtn  : 
it  first  btrnck  tbe  gronn'd  it  bounded,  leaving  the  earth  for  a  short  distance,  mieaiuic 
two  houses  in  its  track.   Reaching  the  town,  it  followed  Fourth  street  froio  one  end  u> 

Ibeolher.     When  it  stmck  tbe  mai  -^* •* 

down ;  but  that  may  have  beeo  o 
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seemed  to  sway  from  side  to  side.  It  took  up  objects  from  either  side,  and,  in  disoharg- 
iug  them  from  the  top,  threw  them  in  all  directions.  The  doad  was  shaded  in  light 
and  dark  streaks,  much  like  black  smoke  and  steam."    •    *     • 

Other  persons  who  observed  the  tornado  from  a  distance  stated  that  they  conld  dis- 
tinctly see  varions  objects  whirling  in  the  black  clond.  Some  hapless  buzzards,  caaght 
in  the  vorrex,  were  nnable  to  escape. 

A  good  iUnstration  of  the  force  with  which  objects  were  thrown  outward  by  the 
centrifugal  force  generated  by  the  rapid  gyrations  of  the  tornado  was  seen  at  the 
honse  of  the  Rev.  Joseph  Harris.  This  dwelling  is  located  on  the  north  side  of  Fourth 
street,  about  a  square  and  a  half  east  of  Main.  The  tornado  made  a  slight  bend 
toward  the  south  at  this  point.  The  houses  on  the  south  side  of  the  street  were 
totally  destroyed,  and  bricks  and  other  objects  were  hurled  with  great  force  north- 
ward against  the  buildings,  somewhat  damaged,  bnt  left  standing,  on  the  opposite  side 
of  the  street.  A  brick,  moving  at  an  angle  of  fifteen  or  twenty  degrees  with  the 
horizon,  entered  Mr.  Harris's  house  through  the  weather-boarding,  lath  and  plastering, 
crossed  two  rooms,  a  distance  of  ^  feet,  aud  lodged  in  the  rear  wall,  without  breaking 
even  the  corners  from  the  brick.  From  the  large  and  nearly  circular  aperture  through 
which  the  brick  entered,  I  concluded  that  it  must  have  whirled  rapidly  in  its  transit. 
So  great  was  its  velocity,  that  the  laths  were  cut  quite  smoothly,  without  cracking  the 
adjoining  plastering,  and  a  picture,  hanging  within  an  inch  or  two,  was  entirely  un- 
disturbed. Many  smaller  fragments  of  bricks  came  into  the  house  through  the  walls 
or  windows,  by  one  of  which  the  carpet  was  cut  as  though  by  a  knife.  Mr.  Harris 
saw  the  approaching  tornado  through  the  window,  and  had  hardly  time  to  get  his 
wife  and  children  down  into  the  cellar,  the  entrance  of  which  was  conveniently  near, 
before  the  tornado  had  come  and  gone.  He  estimated  the  time  of  its  duration  as 
hardly  more  than  live  seconds,  and  thought  that  it  must  have  passed  through  the  town 
in  considerably  less  than  half  a  minute. 

Persons  who  witnessed  the  destruction  of  the  large  and  substantially-built  stores  at 
the  corners  of  Fourth  and  Main  streets  said  that  they  seemed  literally  to  melt  down  in  the 
fury  of  the  storm  very  much  as  a  piece  i>f  tissue-paper  disappears  in  a  hot  fire,  so 
quickly  were  they  destroyed. 

Lewis  Gott  saw  the  tornado  strike  his  new  house,  his  point  of  observation  being  one 
square  north.  As  he  described  it,  the  house  appeared  to  go  up  bodily  and  plunge  into 
the  cloud.  Only  a  very  small  portion  of  it  was  ever  afterward  seen  to  be  recognized. 
I  examined  the  place  where  it  stood  and  found  the  earth  quite  bare ;  not  even  a  sill  re- 
mained ;  and  the  site  of  Mr.  Phillips's  house,  on  Fourth  street,  west  of  Main,  presented 
a  similar  spectacle. 

The  effects  of  the  backward  whirl  on  the  north  side  of  the  track  were  plainly  to  be 
seen  on  Main  street,  near  Fourth.  The  cupola  of  the  court-house,  which  stood  on  the 
northeast  corner  of  the  two  streets,  was  thrown  northwestward  nearly  across  the 
street,  taking  with  it  a  bell  weighing  590  pounds.  The  lower  story  of  the  front  or 
west  side  of  the  court-house  remained  standing,  while  on  the  east  side  the  walls  were 
thrown  down  nearly  to  the  ground,  indicating  that  most  of  the  destruction  must  have 
been  wrought  by  the  ensteny  winds.  Two  large  wooden  stores  on  the  west  side  of 
Main  streer,  in  the  northern  edge  of  the  tornado-track,  were  also  moved  some  6  or  7 
feet  westward  without  having  oeen  seriously  damaged,  while  adjoining  them  a  sub- 
stantially-bnilt  brick  block,  with  13-inch  walls,  was  leveled  nearly  to  the  ground. 

Although  many  small  objects  were  thrown  outward  by  the  whirl  of  the  tornado,  yet 
the  general  tendency  of  trees  and  prostrated  buildings  was  inwanl  toward  the  center 
of  the  track,  this  effect  being  more  noticeable,  however,  on  its  southern  than  on  its 
northern  side.  At  Philip  Stein's  place,  in  the  southern  edge  of  the  track,  a  fine  orchard 
was  prostrated  or  uprooted,  the  tops  of  the  trees  lying  almost  uniformly  toward  the 
northeast. 

A  remarkable  circumstance  occurred  here,  very  strongly  indicating  the  discharge  of 
powerful  electric  currents  from  the  ground.  A  stable,  resting  on  heavy  round  blocks, 
was  overthrown  toward  the  northeast.  The  blocks,  which  were  about  16  inches  in 
diameter  and  14  inches  in  length,  were  embedded  nearly  their  entire  length  in  the 
ground,  and  at  one  corner  the  supporting-block  rested  on  a  second  block,  the  bottom 
of  which  must  have  been  nearly  or  quite  2  feet  below  the  surface  of  the  soil.  These 
superincumbent  blocks  were  shot  entirely  out  of  the  ground,  the  lower  one  lying  a  foot 
or  two  distant  from  its  former  bed,  and  the  upper  one  carried  away  no  one  knew 
whither. 

The  surrounding  soil,  to  the  depth  of  several  inches  and  a  radius  from  the  blocks  of 
more  than  a  foot,  was  also  shot  away.  I  was  inclined  to  discredit  these  facts,  and 
questioned  Mr.  Stein  closely  regarding  them,  particularly  as  to  the  existence  of  the 
second  underlying  block,  bnt  his  repeated  statements,  corroborated  by  other  witnesses, 
left  me  no  alternative  but  to  accept  them.  The  holes  and  surrounding  hollows,  at 
that  time  partially  filled  with  dirt,  were  shown  me,  as  well  as  the  blocks  on  which  the 
stable  bad  rested. 

From  the  accompanying  profile  of  the  track  (see  Diagram  No.  3),  it  will  be  seen  that 
the  tornado  passed  over  a  well-marked  hollow  before  reaching  the  bluff,  which  de* 
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socDds  quite  preofpitoasly  to  the  bottom- lands  borderiiifr  the  river.  In  thie  hollow  lh« 
destruction  was  as  oomplete  as  on  the  higher  gronnd,  and,  on  reaohing  the  edge  of  tbe 
bluff,  tba  tornado  apparently  plnnged  madly  downward,  as  treet  were  nprooted  or 
broken  close  nnder  the  brow  of  the  hill.  Across  the  bnttom-lands  its  oonne  was  bnt 
eliKhtly  marked,  save  by  scattered  fragments  of  boards  and  timbers,  ae  there  was 
nothiog  but  a  few  fences  and  an  occasional  tree  in  ita  path.      * 

I  heard  various  stories  aboat  the  water  being  thrown  oat  of  the  Wabaafa  River  so 
tbat  the  bottom  was  visible,  bat  could  find  no  eve-witDeflsaa  of  this  facL  Althoaeh 
that  a  wat«i-spoDt  was  farmed  waa  quite  [iTobable,  still  I  saw  no  sTidenoe  of  it  at  the 
time  of  my  visit. 

Across  the  river,  in  tbe  forest  on  the  lodiana  side,  the  tornado  displayed  an  appar- 
ently renewed  energy.  Huge  trees,  the  monarcha  of  (he  forests  for  oentutiee,  were 
nprooted  or  twisted  off  aud  thrown  in  every  direotion,  (lartlally  masking  the  effects  o[ 
the  whirl,  which,  however,  were  plainly  to  be  seen  by  a  more  careful  eiaminatioa. 

I  followed  the  track  through  the  forest  for  about  four  miles.  At  a  distance  of  tics 
miles  from  the  Wabash  I  found  most  of  the  trees  thrown  down  toward  the  east,  ludioal- 
ingthat  the  whirl  must  have  been  mostly  above  the  surfiice  of  the  ground,  and  thai  tbe 
destruction  was  largely  effected  by  the  winds  foUowiog  in  iM  rear.  The  track  bun 
bad  widened  Ui  some  300  yards,  with  a  correeponding  decrease  of  energy,  while  tvo 
miles  farther  the  tornado  had  nearly  lost  its  original  character,  being  atllT  morespnad 
out,  with  very  little  damage  to  the  timber.  I  waa  told  that  the  storm  croaseil  lUf 
Whit«  River  a  little  farther  on  ;  but,  as  I  conld  not  learn  of  any  aeriona  damage,  I 
coDclnded  that  it  had  asaumed  the  character  of  a  more  general  wind-alorm,  and  thalu 
a  tornado  it  had  quite  lost  its  identity. 

LBNOTH   AND   WIDTH    OF  THE  TRACK. 

The  entire  length  of  tbe  path  of  destruction  is  about  7  miles.  Its  width  varies  st 
different  points.  What  may  be  termed  the  (rack  of  total  destmetiou,  or  tb«t  portion 
of  the  path  i>f  the  stnrm  iu  which  ita  full  fury  waa  displayed,  waa  &om  75  to  135  yards 
in  width,  while  on  either  side  of  this  track  to  the  distance  of  from  50  to  100  yardt, 
many  houses  were  nnroofed  or  otherwise  somewhat  damaged,  and  treea  twisted  ot 

COnBSB  OF  THB  TORNADO. 

The  gHoeral  direction  pursued  by  the  tornado  was  from  west^outliweet  to  east-nortti- 
east.    There  were,  however,  some  slight  variations  in  ita  cunree.    for  a  few  hundttd 

yards  after  first  striking  tb^ 
earth  it  traveled  altnwl 
directly  northeast,  oeB 
changed  its  course  for  • 
short  distatice  to  east  a 
eaet-sontbeaet ;  again  to 
Dortbesst;  aud  then, before 
reaching  the  town,  to  eaal- 
northeast,  in  which  diiec- 
Xioii  it  cnntioned  tbrodgh- 
ont  with  the  eioeption  of 
one  slight  detonr  in  lb« 
town,  as  shown  in  Diagrmn 
No.  2. 

Uany  persons  saw,  shoal- 
ing out  from  tbe  main  col- 
umn, smaller  jets  uf  wliat 
appeared  likepuffdofsleam 
prujecting  from  above  and 
being  again  drain  miu 
l.be  gen^«I  vort«l  belor. 
These  were  moeUy  con- 
fined to  the  son  them  siilr 
of  the  tornado,  and  I  tie 
tracks  of  these  ofishooU  oi 
(■puts  were  plainly  to  br 
seen  esst  of  Uain  strvet- 
(See  Diagram  No.  2.)  Tbe; 
joined  tbe  main  track  a(  u 
au][le  of  about  45°,  rnnniiig 
northeaatwaid.  One  o> 
these  anuTS  overliirofd 
p,„^„  ~  trees  and   fences,   leaviD;! 

^"''*  •*■  bnildings  standine  a  few 

yards  nest  aninjured.    The  other  atrnck  the  notthera  end  of  the  Presbyteriau  cburtb, 
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demolisbiDg  all  bot  the  sonth  wall,  which  was  left  standing;  oarried  ofif  the  npperhalf 
of  a  lar^e  bara  and  overturned  a  shed,  leaving  a  high  and  much-exposed  corn-house 
about  flneeu  feet  west  of  the  overturned  shed  quite  uninjured. 

APPEARAMCB  AND  8IZK  OF  CLOUD. 

Nearly  all  witnesses  with  whom  I  conversed  agreed  that  the  tornado-cloud  was  of  a 
black  or  darlc-blue  color,  with  streaks  of  what  appeared  at  times  like  whitish  steam, 
and  at  other  moments  like  muddy  water,  giving  a  sort  of  dun-color  to  the  sides  and 
lower  portion  of  the  cloud. 

This  appearance  could  hardly  have  been  due  to  dust  raised  by  it,  as  the  ground  was 
at  the  time  soaked  by  the  heavy  rains  that  had  fallen  for  several  days  previous,  and  a 
light  shower  had  fallen  shortly  before  the  occurrence  of  the  tornado.  The  central 
cloud  was  funnel-shaped,  Hkean  Immense  water-spont,  with  the  lighter  clouds  at  times 
whirling  round  it  and  commingling  their  contortions  with  the  darker  cloud.  As  it  ap- 
proached the  town,  the  diameter  of  the  base  of  the  black  cloud,  to  those  directly  in 
front,  appeared  to  be  about  one  hundred  feet,  or,  as  many  asserted,  "  it  lust  filled  Fourth 
street,"  which  was  one  hundred  feet  wide.  This  would  make  the  dark  cloud  marking 
the  storm-center  about  one- third  the  width  of  the  track  of  destruction,  a  proportion 
coinciding  very  nearly  to  the  same  phenomenon  in  the  Georgia  tornadoes.  To  esti- 
mate the  height  of  the  column  is  very  much  more  difficult,  there  being  such  wide  dis- 
crepancies in  the  statements  of  different  observers  on  this  p-iint.  Very  few  persons 
obtained  good  views  from  positions  much  removed  to  either  side,  and  those  in  or  very 
near  the  line  of  the  storm  were  unable  to  judge  of  its  distance,  its  approach  being  so 
extremely  rapid.  As  Mrs.  Shannon's  point  of  observation  was  nearly  or  quite  half  a 
mile  from  the  track,  her  estimates  both  of  the  diameter  and  height  of  the  cloud  were 
probablv  much  too  small.  Takinp^  a  mean  of  the  estimates  of  a  larjEj^e  number  of  wit- 
nesses, from  whom  I  obtained  their  angle  of  observation  when  possible,  I  should  esti- 
mate the  height  of  the  column  to  have  been  between  300  and  500  feet,  probably  not 
much  lees  than  the  latter. 

VELOCITY  OF  THE  WINDS. 

I  found  it:  quite  impossible  to  collect  any  data  on  which  to  base  calcnlations  that 
would  give  satisfact'>ry  results  as  to  the  velocities  of  the  winds.  In  the  central 
portion  of  the  track,  where  the  greatest  force  was  manifested,  buildings  were  not  only 
entirely  destroyed,  but  in  many  instances  literally  broken  to  fragments,  and  trees  were 
torn  from  the  ground,  hurled  long  distances,  and  broken  to  pieces  or  stripped  of  their 
smaller  branches.  It  was  only  in  the  outskirts  of  the  path  of  the  destroyer  that  build- 
ings were  moved  and  left  standing.  I  append  a  few  instances :  Story  and  a  half  house, 
40  by  40  feet,  corner  of  Fourth  and  Cherry  streets,  moved  5  feet  east  and  1  foot  sooth. 
Story  and  a  half  house,  18  by  35  feet,  comer  Fourth  and  Pear  streets,  moved  12  feet  north . 
Two-story  house,  25  by  .30  feet,  on  Fourth  street,  near  Pear,  moved  15  feet  north  and 
12  feet  east.  Frame  building  on  Main  street,  near  Fourth,  moved  five  feet  west- 
ward ;  only  the  end,  with  216  square  feet  of  surface,  was  exposed  to  the  wind ;  esti- 
mated weight  of  building,  18,000  pounds.  Frame  building  adjoining  the  above,  with  380 
square  feet  of  exposed  surface  and  estimated  weight  of  24,000  pounds,  moved  seven  feet 
westward.  Adding  one- third  for  static  friction,  the  horizontal  pressure  necessary  to 
move  the  structure  would  be  about  106  pounds  to  the  square  foot  in  the  former  instance 
and  118  pounds  in  the  latter,  corresponding  to  wind-velocities  of  145  and  156  miles  per 
hour,  respectively.  These,  however,  are  but  minimum  velocities,  as  the  examples 
were  in  the  outer  edge  of  the  whirl.  I  found  near  the  center  of  the  track  a  piece  of 
oak  timber  that  had  been  driven  nearly  8  inches  into  the  body  of  an  apple-tree,  and 
another  piece  of  oak  timber,  one  inch  thick,  two  and  a  half  inches  wide,  and  ten  feet 
long,  that,  flying  like  an  arrow,  had  been  shot  through  a  small  apple-tree  limb  hardly 
more  than  two  inches  in  diameter,  two  feet  or  more  in  length  of  the  improvised  shaft 
having  passed  through  the  narrow  target.  Of  course  so  small  an  object  as  the  little 
branch  could  only  have  been  pierced  by  the  clumsy  projectile  when  thrown  at  an 
exceedingly  high  velocity,  possibly  equaling  that  of  a  minie  rifle- ball.  These  two 
mementoes  were  both  secured  and  forwarded  to  the  oflftce  here. 

PROGRESSIVE  VELOCITY  OF  THE  TORNADO. 

The  length  of  the  track  being  so  short,  it  is  difficult  to  calculate  this  element  with 
any  degree  of  certainty.  It  must,,  however,  have  been  very  great,  as  the  terrified  in- 
habitants of  the  doomed  town,  when  warned  by  the  frightful  roar  of  the  approach  of 
the  tornado,  had  hardly  more  than  time  for  a  hasty  glance  at  the  whirling  column 
before  they  were  enveloped  by  it.  The  Georgia  tornadoes  in  1875  I  found  traveled 
much  more  rapidly  during  the  first  part  of  their  careers  than  they  did  subsequently, 
after  passing  into  South  Carolina :  and  as  the^  Mesnt  Carmel  tornado  was  fresh  in  its 
start,  a  high  velocity  may,  I  think,  be  attributed  to  it.  Many  estimated  its  rate  of 
progress  at  over  100  miles  per  honr,  which  is  probably  very  much  too  high.    Assuming, 
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as  fact*  seem  to  indicAte,  tb»t  the  kre»  of  ttorm-wiads  waa  oircalw,  with  so  extreme 
radios  of  150  jardn,  and  that  tbe  duration  of  these  wiada  at  ft  given  point  waa  lea 
Beconds,  the  progreasive  velocity  of  tbe  tornado  wonid  be  ftbont  3Ti  miles  per  hoar,  or 
somewhat  more  tbau  half  a  mile  per  minnte. 

This  was  olearl;  indicated  in  many  places,  and  was  from  east  to  west  by  way  ol 
north,  and  from  west  to  east  by  way  of  soatb,  or  contrary  to  watch-hands,  in  accuid- 
ance  with  the  funeral  law  of  storms  in  tbe  noribern  hemisphere.  I  fonnd  no  objects 
on  tbe  soQthern  side  of  tbe  track  which  bad  been  thrown  westward,  while  on  the 
northern  side  many  were  met  with.  The  onpola  and  bell  of  the  eonrt-honae,  before 
referred  to,  may  be  mentioned  here  as  inetnoces  of  tbe  westward  movement  of  objects, 
as  also  may  tbe  fnune  bnildiogs  described  ander  tbe  head  of  wind- velocities.  Trtea  in 
the  north  side  of  the  track  were  in  several  instances  fonnd  lyin);  westward,  with 
other  trees,  apparently  prostrated  later,  lyin^  in  different  direction*  above.  (See  Dis- 
^ams  Nos.  4  and  5.)  The  testimony  of  many  eye-witnesses  was  also  cooliniiatory 
of  this  direction  of  rotation. 


Althangh  there  was  at  tbe  time  a  general  thnnder-storm  approach  iof;  from  tbe  weft, 
yet  I  could  not  learn  that  any  thunder  or  ligbtninfc  attended  the  pftwage  of  tbe  toS 
nado,  nor  conld  I  Bud  any  one  who  witnessod  a  Qery  appearance  io  tbe  clond,  "  as  of 
bright  dancing  dames,"  as  has  bten  stated  in  some  newspaper  accounts.  That  there 
was  abundant  electricity  in  the  tornado  is  gnite  probable.  This  is  strongly  ii^dicatedbr 
tbe  electric  manifestations  at  the  telegraph  office  in  the  depot  do  ring  tbe  approach  aod 
passage  of  the  tornado.  If  electricity  is  developed  in  tornadoes  by  frictioD,  it  woald 
natnrally  be  more  manifest  after  they  had  been  in  active  nperation  for  ft  oonstderable 
time,  and  the  fact  that  this  tornado  bad  bnt  just  started  in  Its  destrnctive  career  mar 
account  for  the  non. appearance  of  tbe  rnddiness  or  Bame-like  color  described  by  so 
many  witnesses  of  the  Georgia  tornadoes.  This  Hery  appearance  was,  however,  gee- 
erally  more  noticeable  where  the  tornadoes  bad  followed  tbe  gronnd  for  maob  longer 
distances  than  the  Mount  Carmel  tornado  bad. 

Professor  Tice,  whom  I  had  the  pleasure  of  meeting  a 
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EXPLOSIYE  RFFECTS. 

These  were  plainly  manifest  in  several  cases.  The  hoase  of  William  Seitz,  oorner  of 
Fourth  and  Cherry  streets,  standing  in  the  northern  edge  of  the  path  of  the  storm  at 
this  point,  had  the  southern  end  thrown  outward  toward  the  center  of  the  track.  The 
house  was  moved  several  feet  eastward,  but  was  not  otherwise  seriously  damaged.  A 
photograph  was  made  of  this  building  at  my  request,  and  will  be  found  in  the  col- 
lection forwarded  herewith.  (See  plate  IV.)  I  also  saw  two  bams  on  Third  street, 
on  the  south  side  of  the  path  of  the  tornado,  with  the  ends  thrown  outward  toward  the 
south,  in  those  instances  away  from  the  center  of  the  storm-traok,  indicating,  I  think, 
a  general  rarefaction  of  the  immediate  surrounding  atmosphere.  One  of  the  smaller 
spurs  of  the  tornado  shown  in  Diagram  No.  6  passed  nearly  northward  east  of  the  frame 
warehouse  of  T.  J.  Shannon  &  Co.  The  sill,  with  the  attached  eastern  side  of  the 
building,  was  thrown  outward  one  foot  toward  the  east,  evidently  by  the  suction  of 
the  little  vortex  or  the  consequent  sudden  expansion  of  the  inside  air. 

DISTANCB8  TO  WHICH  OBJECTS  WERE  CARRIED. 

A  letter  from  Mount  Carmel  was  found  at  Yincennes,  Ind.,  twenty-five  miles  north- 
eastward. A  piece  of  tin  roofing  was  picked  up  near  Hazleton,  Ind.,  seventeen  miles 
northeastward.  The  spire,  vane,  and  gilded  ball  of  the  Methodist  church  were  found 
near  Decker's  Station,  Ind.,  fifteen  miles  northeastward.  A  letter  from  Mount  Carmel 
was  carried  by  the  wind  to  Widner  Township,  Ind.,  forty-five  miles  north-northeastward. 
A  discharge  from  the  military  service  of  the  United  States  belonging  to  a  Mount  Car- 
mel man  was  found  near  Edwardsport,  Ind.,  nearly  fifty  miles  northeastward,  and  a 
letter  from  Mount  Carmel  was  found  near  the  same  place.  A  large  piece  of  roofing 
was  carried  across  the  Wabash,  a  distance  of  over  a  mile.  Several  children  were  car- 
ried several  hundred  yards,  without  serious  icgury.  Whether  they  had  been  bowled 
alon^  the  ground,  or  taken  np  bodily,  or  both,  no  one  could  tell.  One  little  girl,  I 
was  informed,  asserted  that  she  saw  the  Methodist  church  steeple  go  down  under  her 
as  she  passed  over,  high  in  air ;  but  I  do  not  credit  the  statement.  I  was  also  told 
that  a  paper  sack  of  flour  from  a  demolished  store  was  found  nearly  five  miles  distant 
in  Indiana,  with  no  further  damage  than  a  small  hole  in  it.  This  hardly  seemed 
probable,  although  it  might  possibly  occur  if  the  same  air-currents  which  carried  it 
np  continued  to  operate  on  it  with  a  gradually  decreasing  force,  thus  permitting  its 
gentle  descent.  The  heavy  rains  which,  it  was  urged,  would  render  the  paper  too 
soft  to  bear  the  weight  of  the  flour,  did  not  accompany  the  tornado,  although  they 
followed  closely  after,  and  the  sack  might  have  been  safely  deposited  on  the  ground 
before  they  occurred. 

UPWARD  AND  DOWNWARD  CURRENTS. 

That  powerful  upward  currents  existed  throughout  with  the  tornado,  there  were 
abundant  evidences.  Houses,  trees,  and  other  heavy  objects  were  taken  up  bodily 
and  transported  long  distances.  In  many  of  the  examples  enumerated  above,  the  ob- 
jects mast  have  attained  great  heights  to  have  been  carried  bo  far  from  the  track  of 
the  storm.  There  were  no  positive  evidences  of  downward  currents.  Many  instances 
occurred  where  timbers  or  pieces  of  boards  were  driven  into  the  ground,  but  the  veloc- 
ity which  they  would  naturally  ac(]nire  in  their  descent  from  a  height  of  a  few  hun- 
dred feet  would  be  sufficient  for  this  purpose.    Being  influenced  in  their  descent  by 
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house,  rafters  were  driven  about  four  feet  into  the  ground.  A  piece  of  board  pierced 
the  iron  roof  of  T.  J.  Shannon  <&  Co.'s  warehouse.  Two  oak  sills,  twenty-five  feet  long 
and  8  by  10  inches  in  diameter,  were  driven  through  a  building  on  Fourth  street  at  an 
angle  of  about  d(P  with  the  horizon. 


HORIZONTAL  CURRENTS.* 


These  were  everywhere  prevalent,  as  the  bricks  hurled  through  Mr.  Harris's  house, 
flying  fragments  of  boards,  etc.,  which  pierced  the  sides  of  buildings  in  numerous  in- 
stances, proved. 

TEMPERATURE,  HUMIDITT,  AND  BAROMETRIC  PRESSURE. 

,  I  could  not  ascertain  that  any  instrumental  observations  of  the  temperature,  humid- 
ity, or  barometric  pressure  of  the  atmosphere  were  made  at  Mount  Carmel  or  in  the 
immediate  vicinity  at  the  time  of  the  occurrence  of  the  tornado.  From  the  testimony 
of  man^  persons,  I  learned  that  the  afternoon  had  been  oppressively  close  and  warm, 
indicating  an  excessively  humid  condition  of  the  air. 

CASUALTIES  AND  LOSSES. 

Sixteen  persons  lost  their  lives  by  the  tornado,  and  nearly  one  hundred  others,  I  was 
told,  were  more  or  less  injured.  The  destruction  of  property,  from  carefol  estimates, 
somewhat  exceeded  $400,000. 
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THS  MATTOON  TORNADO. 

A  small  tornado  stmck  Mattoon,  111.,  about  4.45  p.  m.,  Jane  4,  or  an  bonr  and  aqnar* 
ter  aft^r  the  destruction  of  Mount  Carmel.  A  violent  thunder-storm,  said  to  be  the 
most  severe  ever  experienced  in  that  section,  was  prevailing  at  the  time,  and  from  this 
storm  the  toinado  developed,  occurring,  as  nearly  as  f  could  ascertain^  nearly  at  the 
commencement  of  the  thunder-storm  and  before  the  latter  had  attainted  its  full  fuiy. 
The  track  of  the  tornado  was  hardly  more  than  one  hundred  feet  in  width  and  one 
mile  in  length,  extending  from  southwest  to  northeast  through  the  outskirts  of  the 
town.    The  following  particulars  were  published  in  the  Mattoon  Journal  of  Jane  5 : 

((  »  »  •  rpijQ  fQpy  0f  i^dg  storm  culminated  on  the  north  side  of  Cam-tory  street, 
where  the  residence  of  Willis  Walkup  was  turned  npside  down  and  rolled  into  the 
street,  leaving  the  floor  and  sleepers  on  tip.  Mrs.  Walkup,  seeing  the  front  door  blow 
open,  ran  to  shut  it,  and  knew  nothing  more  until  she  came  to  her  senses,  with  her 
fingers  broken  and  arms  and  legs  bruised  from  the  fljLing  timbers  and  furniture.  All 
the  smaller  buildings  about  Mr.  Ileermau's  place  were  flattened.  At  Windfleld  Wood's 
place,  across  the  stre«^t  south  from  Heerman's,  all  of  the  outhouses  and  the  rear  rooms 
of  the  residence  were  flattened  out  and  torn  to  pieces  as  if  by  gunpowder.  Scant- 
lings were  dashed  against  the  main  west  wall  of  the  building  with  such  force  as  to 
make  square  holes  through  it.  0.  Stewart's  cooper-shop,  next  in  the  narrow  track  of 
the  storm,  was  demolished,  and  his  garden  overspread  with  the  ruins  of  Dr.  Edgar's 
stable.  Joe  Gibbs's  house  was  mov^  a  few  inches  on  tbe>fonndation.  Broken  trees 
and  demolished  flues  marked  the  approach  of  the  storm  from  the  southwest.  F. 
Lawson's  and  M.  Walsh's  premises  looked  like  '  clearings,'  so  much  brush  was  lying 
around  loose.  At  L.  Chapin's,  large  two-story  bams  were  moved  along  on  the  ground 
several  feet.    •    •    •    w  * 

After  rising  from  the  earth  the  tornado  passed  harmlessly  over  the  farm  of  General 
J.  B.  Ayer.  General  Ayer,  who  had  been  watohing  the  tornado,  said  that  as  the 
whirling  funnel-shaped  column  rose  from  the  ground  it  seemed  to  divide  into  several 
smaller  "  fingers,"  which,  after  retaining  a  definite  form  for  some  little  time,  graduallj 
dissipated. 

OTHER  STORMS  OF  JDNB  4. 

In  addition  to  the  unwelcome  visitors  at  Mount  Carmel  and  Mattoon,  many  other 
severe  local  storms  prevailed  on  this  day  in  the  Northwest,  demonstrating  that  the 
atmospheric  conditions  were  at  the  time  particularly  favorable  for  their  development. 
At  Boonville,  Mo.,  much  damage  was  dona  to  crops  by  wind  and  rain.  A  heavy  rain- 
storm was  reported  from  Saint  Joseph,  Mo.,  causing  a  disastrous  overflow  of  the  Mis- 
souri River.  A  violent  storm  of  wind  and  rain  passed  over  Fredericktown,  Mo.,  in  the 
early  part  of  the  day,  doing  serious  damage.  Several  houses  were  nnroofed,  and  some 
blown  down. 

A  wator-spont,  or  cloud-burst,  flooded  the  country  near  Burlington,  Iowa,  causing  a 
sudden  overflow  of  Hawkeye  Creek,  and  much  damage  to  machine-shop?,  foundenes, 
<&c. 

A  severe  thunder-storm  prevailed  at  Nashville,  111.,  during  which  two  persons  were 
killed. 

OTHER  TORNADOES. 

There  have  been  some  newspaper  statements  to  the  effect  that  Mount  Carmel  was 
particularly  subject  to  storm  visitations,  and  had  twice  before  been  damaged  by  tor- 
nadoes. This  assertion  is  incorrect,  although  several  tornadoes  have  previously  oc- 
curred in  the  vicinity.  A  tornado  passed  near  Princeton,  Ind.,  ten  miles  east  of  Mount 
Carmel,  in  February,  1876.  I  was  told  that  the  length  of  ite  track  was  about  fifteen 
miles,  and  its  width  from  100  to  200  yards.  Ite  course  was  firom  west-southwest  to 
east-northeast.'  The  great  tornado  of  April  13,  1852,  passed  twenty  miles  south  of 
Mount  Carmel.  Its  history  was  admirably  written  by  Mr.  John  Chappelsmith,  of  New 
Harmony,  Ind.  It  traversed  a  section  of  country  two  hundred  miles  in  extent^  through 
portions  of  Illinois,  Indiana,  and  Kentucky,  and  was  in  some  places  a  mile  in  widuL 
This  is  the  most  extensive  tornado  on  record,  excepting  the  remarkable  tornadoes  of 
March  20, 1675,  in  Alabama,  Georgia,  and  the  Carolinas. 

*'CAN  THE  SIGNAL-SERVICE  GIVE  WARNING  OF  TORNADOES  f 

I  was  asked  this  question  by  many  anxious  persons.  In  answer  I  replied  that  the 
Signal  Service  stations  were,  at  present,  necessarily  situated  at  long  distances  from  each 
other,  and  consequently  their  observations  only  indicated  general  atmospheric  condi- 
tions. From  these  it  could  be  determined  when  it  was  probable  that  tornadoes  or 
other  severe  local  storms  would  occur  over  an  extensive  region  of  country.  But  such 
storms  were  usually  local  in  their  character  and  mi^ht  not  extend  far.  and  as  it  would 
be  quite  impossible  to  say  just  where  they  would  strike,  warnings  migiit  do  more  harm 
than  good.    Besides,  there  were  always  some  elements  of  uncertainty  as  to  whether 
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sncli  storms,  favorable  as  the  general  conditions  for  their  development  might  be,  really 
would  occur  at  all,  as  the  state  of  the  npper  atmosphere,  far  beyond  the  reach  of  ob- 
servations as  now  made,  was  an  important  factor  in  their  formation.  I  conld,  however, 
give  the  encouraging  assurance  that  the  continued  study  of  the  science  of  meteorology, 
under  the  auspices  of  the  Signal  Service  and  other  scientific  organizations,  might  ulti- 
mately lead  to  the  discovery  ot  laws  yet  unknown  that  would  materially  enlarge  the 
field  of  usefulness  of  the  present  meteorological  system. 

In  this  connection,  I  would  offer  a  sugf^estion  which  might  prove  of  practical  value 
in  some  instances.  In  examining  the  history  of  over  fifty  tornadoes  which  have  oc- 
curred in  various  portions  of  the  United  States  during  the  last  eighty  years,  I  observe 
that  the  general  course  of  these  storms  is  eastward,  with  a  greater  or  less  defiection 
toward  the  north.  Out  of  this  number  the  direction  of  two  is  ^ven  as  northwestward 
and  three  traveled  a  little  south  of  east.  Those  which  were  said  to  have  moved  north- 
westward occurred  respectively  at  Charleston,  S.  C,  September  11, 1811,  and  Wood- 
bridge,  Conn.,  August  13, 1840,  and  it  is  possible  that  there  may  have  been  some  mis- 
take in  the  statement  regarding  this  point.  Making  allowance  for  these  five  cases,  we 
find  that  at  least  90  per  cent,  of  the  tornadoes^  whose  history  we  have,  inclined  to- 
ward the  north  in  traveliue  eastward.  Therefore,  a  person  who  saw  a  tornado  ap- 
proaching from  the  west  might  escape  if  he  ran  southward,  while  he  would  very  prob- 
ably be  caught  in  the  vortex  of  the  storm  if  he  ran  northward. 

DO  TOBNADOBS  OCCUR  MORE  FREQUENTLY  NOW  THAN  FORMERLY  T 

This  question  has  recently  received  considerable  discussion,  but  the  positive  affirma- 
tive, in  which  it  is  answered  by  many,  will,  I  think,  admit  of  considerable  modification. 
In  an  editorial  on  tomadoefl»in  the  Saint  Louis  Republican  for  June  6, 1877,  I  find  the 
following: 

'' Twenty  or  twenty-five  years  ago  these  storms  were  of  rare  occurrence  in  the  North- 
west, and  seldom  did  any  serious  damage  to  persons  or  property.  Now  every  year 
brings  us  several  of  them,  and  the  visitation  is  always  attended  by  disasters  of  one 
kind  or  another,  though  not  often  involving  the  fatal  results  witnessed  at  Mount 
Carmel.  When  these  mysterious  and  tremendous  forces  of  nature,  whose  workings 
have  heretofore  been  almost  exclusively  confined  to  the  immediate  neighborhood  of  the 
tropics,  advance  as  far  northward  as  Missouri,  Illinois,  and  even  Iowa,  it  is  evident 
that  our  climate  is  undergoing  important  modifications,  the  character  and  extent  of 
which  can  only  be  dimly  guessed  at.'' 

It  is  possible  that  the  increase  of  the  rain-fall  in  the  Northwest,  by  the  planting  of 
larse  areas  of  forests  in  that  formerly  comparatively  treeless  region,  may  have  had  a 
slight  tendency  to  increase  the  frequency  of  storms  of  this  character,  but  not  to  the 
extent  indicated  in  the  foreeoing  quotation.  There  is  no  data  which  indicates  that 
these  storms  were  ever  confined  to  the  immediate  nei>;hborhood  of  the  tropics,  bur,  on 
the  contrary,  seem  to  have  occurred,  with  more  or  less  frequency,  in  nearly  all  portiona 
of  the  United  States  ever  since  tneir  settlement.  While  the  country  was  yet  but 
sparsely  populated  they  were  seldom  or  never  heard  of  far  from  the  locality  where  they 
struck,  but  in  these  davs  of  railroads  and  telegraph,  every  instance  of  the  kind,  where 
loss  of  life  or  serious  damage  to  property  results,  is  instantly  communicated  all  over 
the  country. 

If  the  tornado  which  devastated  Mount  Carmel  had  passed  a  mile  farther  north  or 
south,  it  is  doubtful  whether  it  would  ever  have  been  heard  of  outside  of  the  immediate 
vicinity,  as  it  would  have  missed  the  town  altogether. 


Paper  42. 

List  of  lake  disMters  during  the  year  ending  June  30, 1877. 

July,  1876. 

1. — Propeller  Menomonee  damaged  by  collision  with  schooner  Monitor,  in  river  at 
Milwaukee. 
Schooner  Eagle  Wing  damaged  by  collision  with  a  railroad  bridge  at  Detroit. 
John  Anderson,  seaman  on  schooner  Sunrise,  fell  from  the  main-mast  stay  and  was 
killed. 
2. — Schooner  H.  Folger  damaged  by  collision  with  schooner  B.  F.  Bruce  at  Chicago. 
:i. — Schooner  Franz  Sigel,  in  dry -dock  at  Cleveland,  damaged  by  a  gale  to  the  amount 
of  $2,000. 
Schooner  Florence  ashore  and  a  total  wreck  near  Manistee,  Lake  Michigan.    Loss 

$800. 
Bark  Canada  driven  ashore  at  Port  Colbome  during  a  squall. 
Scow-schooner  capsized  and  abandoned  on  Lake  Ene. 
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4. — William  Costie,  fishermaD,  drowoed  off  Goderioh. 
5. — Schooner  Hnnter  damaged  by  a  ^le  at  Buffalo. 

Tug  Vnlcan  lost  a  raft  of  2,000,000  feet  in  a  gale  on  lAke  Erie. 

Bchooi^ers  Reed  Case,  Priooesa  Alexandria,  and  City  of  Manitowoc  ran  on  the 

bank  near  Algonac. 
Patrick  Gorman,  seaman  on  steamer  Oswego  Belle,  drowned  in  Lake  Ontario. 
Steamer  Transit  driven  ashore  and  damage  by  gale  near  Hamilton,  Lake  Ontario. 
Schooner  Catharine  stranded  by  gale  near  Hamilton,  Ontario. 
Schooner  Samaua  split  her  mainsail  and  Jib-topsails  on  Lake  Ontario. 
Fishing-boat  Ella,  of  Oswego,  and  orew  lost  on  Lake  Oot'ario. 
Schooner  Sligo  lost  her  bowsprit  and  Jib-boom  in  a  gale  off  Long  Point,  Lake 

Ontario. 
Schooner  Kate  Kelly  was  driven  irom  her  moorings  at  Oswego  by  a  gale  and  badlj 

damaged  by  contact  with  the  docks. 
Schooner  Saint  Catherines  stranded  in  Soath  Bay. 

Schooner  Eveline  sprang  a  leak,  water-logged,  and  capsized  off  Girard,  Lake  Erie. 
6. — Barge  AJax  water-logged  in  Niagara  River. 
7.— Scow  D.  R.  Holt  strnck  a  snag  at  Grand  Haven  and  sank ;  raised. 

Schooner  Anna  Maria  aground  on  Stag  Island,  Saint  Clair  River ;  released. 
Schooner  Bohemia  damaged  by  lightning  near  Whitefish  Point. 
8.~Propeller  ran  into  and  slightly  damaged  the  propeller  Empire  State  in  Detroit 
River. 
Propeller  Cormorant  agroond  on  Revere  Point ;  released. 
9. — Propeller  Saint  Clair  totally  destroyed  by  fire  on  Lake  Snperior,  and  twenty-six 
persons  drowned. 
Schooner  San  Jacinto  lost  her  foremast  while  coming  through  the  straits. 
10. — Schooners  Major  N.  H.  Ferry,  America,  W.  H.  Rounds,  and  Mineral  State  damaged 
by  collision  at  Chicairo. 
Schooner  King  Sisters  returned  to  Port  Huron  leaking. 
Propeller  Cauisteo  aground  at  Marine  City. 
11. — Propeller  Mary  Jarecki  damaged  by  fire  at  Marquette. 

12. — Schooner  Maggie  Dall  seriously  damaged  by  a  collision  with  the  schooner  Gaiding 
Star  in  Chicago  River ;  amount  of  damage,  $12,500. 
Foresail  of  schooner  Leo  torn  by  Jib-boom  of  schooner  A.  E.  Moore  at  Chicago. 
Tug  Champion  burned  on  Lake  Saint  Clair ;  total  loss  about  $3,500. 
14. — Schooner  Delos  de  Wolf  damaged  by  collision  with  propeller  Commodore  and 

Cuba  at  Chicago. 
15. — Barge  Tracy  J.  Bronson  and  schooner  James  C.  King  damaged  by  oollision  in  tbe 

river  at  Chicago. 
17.— Schooner  Robert  Hewlett  lost  her  main-boom  in  a  squall  on  Lake  Michigan. 

Scow  H.  H.  Hines  was  run  into  and  damaged  by  an  unknown  vessel  while  at 
anchor  near  Gracy  Island. 
18.— Schooners  Levi  Grant  and  Monterey  damaged  by  collision  in  harbor  at  Chicago. 
Schooner  Edward  Blake  damaged  by  oolliston  with  a  bridge  in  Welland  Canal. 
19. — Schooner  John  Tibbetslost  her  fore-staysail  in  a  squall. 

Propeller  Susquehanna  ran  ashore  during  a  fog  near  Milwaukee;  released.  Scofr 
John  Bean,  Jr.,  and  schooners  Vermont,  Peshtigo,  Mary  Nail,  William  Cross- 
thwaite,  and  Rouse  Simmons,  had  their  canvas  damaged  by  a  gale  on  Lake 
Michigan. 
Tng  Cora  B.  damaged  by  collision  at  Saginaw. 

Schooner  H.  C.  Albright  lost  some  of  her  canvas  in  a  gide  on  Lake  Huron. 
20. — Schooner  Surprise  brolse  her  center-board  on  Lake  Michigan. 

Schooner  Carlingford  driven  ashore  on  Green  Islands  during  a  squall  in  the  Straits. 
21. — Propeller  Badger  State  broke  her  machinery  on  Lake  Huron. 
22. — Propeller  Shel^ygan  broke  her  follower  during  a  gale  on  Lake  Michigan. 
Schooner  J.  Bigler  and  G.  L.  Wrenu  damaged  by  collision  at  Chicago. 
Schooner  Ida  had  her  mainsail  split  in  a  gale  on  Lake  Michigan. 
Schooner  C.  C.  Trowbridge  damaged  by  collision  with  a  bridge  at  Chicago. 
Schooner  T.  S.  Skinner  broke  her  fore-gaff  in  a  sqoall  off  Chicago. 
Schooner  Minnie  Mueller  badly  damaged  by  collision  with  a  bridge  at  Chicago. 
Schooner  E.  C.  Roberts  struck  a  rock  and  water-logged  on  Lake  Huron. 
Schooner  E.  W.  Rathbone  ran  into  by  Propeller  Mineral  Rock  on  Lake  Huron  and 

severely  damaged. 
Tug  Andrews  damaged  by  collision  with  a  bridge  at  Toledo. 
23. — Scow  Laurena  and  schoouer  Maine  and  Holmes  arrived  at  Chicago,  leaking. 

Schooner  Bismarck  lost  her  headgear  and  bowsprit  in  a  collision  on  Lake  Huron. 
Schooner  Grantham  arrived  at  Chicago  damaged  by  gale  on  Lake  Michigan. 
Barge  Argonaut  and  steamer  Ben  Drake  damaged  by  fire  at  Chici^. 
Propeller  Buckeye,  steam -barge  S.  C.  Baldwin,  and  schooner  Minnie  Mueller  dam- 
aged by  collision  at  Chicago. 
Schooner  Sea  Lion  beached  at  Saint  Joseph,  Mich.,  during  a  gale. 
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24.— Barge  Micbigan  lost  ber  radder  at  Oswego. 

Sobooner  Narragausett  lost  ber  fore-gaff  id  a  gale  on  Lake  Haroo. 
25.— Schooners  0.  K.  Nims,  William  Joues,  and  W.  H.  Hawkins  arrived  at  Cbicago 
leaking. 
Steam-barge  H.  C.  Scbnoor  aground  in  Saint  Clair  Blver. 
Scbooners  Trio  and  Mayes  damaged  by  collision  at  Cbicago. 
Scow  Oerman  duma^ed  by  collision  in  Detroit  River. 
Schooner  E.  M.  Carrington  damaged  by  collision  at  Cleveland. 
26. — Steamer  Clara  Belle  broke  her  machinery  near  Nortbport. 

Wrecking  tag  Crnsader  ashore  at  Mackinaw  Island ;  released. 
27. — Schooner  Ida  H.  Bloom  beached  near  Manistee  during  a  gale ;  released. 

Propeller  A.  C.  Van  Rnalte  and  schooner  £.  M.  Portch  damaged  by  collision  in 
Grand  Traverse  Bay. 
28. — Schooner  Ontario  arrived  at  Montreal  leaking  badly. 

Schooner  Anna  Lyons  ran  on  a  pier  and  sank  at  Two  Rivers,  Lake  Michigan. 
29. — Schooner  T.  S.  Andrews  damaged  by  a  collision  at  Chicago. 

Tng  J.  L.  Higgle  damaged  by  collision  with  sc&oouerLacindVan  Valkenbnrgh,  off 

Chicago. 
Barge  Marine  City  agronnd  on  Grassy  Island. 
Schooner  Onward  agronnd  on  Ballard's  Reef,  DetroiJ;  River. 
Tng  Parker  broke  her  journal  while  towing  on  Lake  Saint  Clair. 
31. — Schooner  J.  W.  Brown  had  her  main-rigging  damaged  by  collision  in  river  at 
Chicago. 
Steam-barge  Alma  Munro  broke  ber  machinery  at  Port  Colbonrne. 
Steamer  Sherman  struck  a  crib  near  harbor  entrance  off  Sandusky,  and  stove  a 
bole  in  her  side. 

August,  1876. 

1. — Tug  Eagle  sank  in  Muskegon  Bay. 

2.— Propeller  City  of  New  Baltimore  broke  some  of  ber  machinery  near  Saint  Clair, 
on  Saint  Clair  River. 
Steam-barge  Jarvis  Lord  damaged  by  collision  at  Erie. 
Propeller  Asia  broke  her  craiik-pin  at  Detroit. 
Tug  W.  B.  Castle  slightly  damaged  by  fire  at  Cleveland. 
3. — Schooner  J.  V.  Taylor  arrived  at  Cbicago  with  her  fore-gaff  broken. 

Schooner  Etna  and  schooner  Mary  L.  Higgle  damaged  by  collision  at  Chicago. 
Propeller  Benton  ran  aground  on  Elk  Island,  Saint  Clair  River. 
4. — Schooner  Negaunee  damaged  by  collision  in  Detroit  River. 
Schooner  Samana  lost  her  loretopmast  in  a  squall  on  Lake  Erie. 
Scow  William  Wellhouse  lost  ber  mainsail  in  a  squall  on  Lake  Erie. 
5. — Schooner  Negauaee  damaged  by  collision  in  Detroit  River  daring  a  fog. 
6. — Scow  William  Wellhouse  lost  some  of  her  rigging  in  a  squall  ouJ^ake  Erie. 
7. — Schooner  Nassau  badly  damaged  by  collision  with  a  bridge  at  Cbicago. 
Schooner  Topsy  damaged  by  collision  with  a  bridge  at  Chicago. 
Schooner  Mary  E.  Cook  damaged  by  collision  with  a  pile-driver  in  river  at  Chi- 
cago. 
Propeller  Saint  Albans  damaged  by  collision  with  the  schooner  S.  Anderson  at 

Cbicago. 
Schooner  Hans  Crocker  and  propeller  Montgomery  damaged  by  collision  in  river 
at  Chicago. 
8. — Brig  Lucy  J.  Clark  badly,  and  schooner  Sam.  Flint  slightly,  damaged  by  fire  at 
Chicago;  amount  of  damage  $1,800. 
Propeller  Cuba  ran  into  and  damaged  the  barge  O.  J.  Hale  in  the  river  at  Chi- 
cago. 
9. — Schooner  Pride  damaged  by  collision  with  a  bridge  at  Milwaukee. 
Scow  Victor,  stone  laden,  sunk  at  Montreal. 
10. — Schooners  Mariner  and  City  of  Woodstock  damaged  by  collision  in  river  at 
Chicago. 
Schooner  C.  C.  Barnes  driven  from  ber  moorings  at  Milwaukee  by  a  gale  and 
slightly  injured. 
12. — ^Tug  Standard  damaged  by  fire  at  Cleveland. 

Steamer  Norsemen  broke  her  machinery  off  Port  Hope. 
Schooner  Eveline  lost  ber  gaff-topsail  in  a  squall  on  Lake  Michigan. 
Robert  Talky,  sailor,  fell  overboard  from  steamer  Fannie  Shriver  at  Saugatuck 
and  was  drowned. 
13. — Proi^elltr  Colorado  ran  ashore  on  Pound  Island,  Straits  of  Mackinaw,  during  a 
fog;  released. 
Tug  S.  S.  Coe  broke  her  wheel  la  Milwaukee  Bay. 
14. — Schooner  Hans  Crocker  ashore  on  Haverly's  Reef,  Lake  Michigan ;  released. 
15. — Schooner  Carrier  damaged  by  collision  at  Cbicago. 

Steamer  J.  W.  Steinboff  broke  her  wheel  on  Lake  Erie. 

34  SO 
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16. — Barge  Saginaw  arrived  at  Cleveland  In  a  leaky  condiHon. 

Tug  Oscar  Folsotn  ran  on  the  rocka  near  Danimy  Light  at  Bafifalo ;  released. 
17.— Tng  Bradley  sank  at  Detroit. 

Scow  Sarprise  lost  her  foremast  in  a  gale  on  Lake  Michigan. 

Propeller  Ontario  agronnd  at  Stay  Isutnd ;  released. 

Steam-yacht  Roftaline  broke  her  shaft  at  Pat-in  Bay. 
18.— Steamer  Armenia  agronnd  near  Bath ;  i^lea^ed. 

Tug  Cramer  broke  her  wheel  on  Friday  at  Towanda. 

Scow  May  Breeze  sprang  her  foretopraast-head  on  Lake  Erie. 
19. — Schooner  Dan  Newhall  and  scow  L.  Painter  arrived  at  Milwaukee  leaking. 

Tug  J.  J.  Hagermann  broke  her  wheel  at  Milwaukee. 

Dorace  Ames,  mate  of  scow  Seabird,  fell  overboard  and  was  drowned  in  Saagatack 
River,  near  Lake  Michigan. 

Schooners  Truman  Moss  and  Levi  Kairson  lost  their  jib-booms  daring  a  sqoall  is 
the  straits. 

Steamer  Admiral  aground  at  Belleville,  Canada:  released. 

Scow  T.  8.  Skinner  damaged  by  running  into  a  dock  at  Mnskegon. 

Schooner  Mary  Collins  lost  her  Dying-Jib  during  a  squall  in  the  Straits. 

Propeller  Maniateer  broke  her  machinery  in  Portage  ship  canal. 
20. — Schooner  Ella  EUinwood  arrived  at  Chicago  with  her  foresail  badly  torn. 

Scow  Minnie  Corlete  lost  her  jib-boom  at  Chicago  during  a  gale. 

Schooner  Mary  MoBea  slightly  damaged  by  striking  the  breakwater  at  Chicago 
daring  a  gale. 

Schooner  Levi  Orant  damaged  by  collision  at  Chicago. 

Schooner  Mary  Grover  sprang  a  feak,  and  pat  into  (&k  Orchard,  in  a  water-logged 
condition. 

Schooner  Mary  Ann  Leydon  broke  her  Jib-boom  by  collision  at  Oswego. 

Schooner  Tranche  Montage  lost  portion  of   her  deck- load  in  a  gale  on  Lake 
Ontario. 

Propeller  Arctic  agronnd  in  Detroit  River ;  released. 
21. — Yacht  Sylvia  capsized  on  Lake  Michigan  and  two  of  her  crew,  James  Brooks  and 
James  Day,  were  drowned. 

Schooner  Stnrgis  damaged  by  collision  in  the  river  at  Chicago. 

Tug  Tom  Brown  broke  ner  valve-stem  at  Chicago. 

Brig  Fashion  damaged  by  collision  with  a  bridgH  at  Chicago. 
22. — ^Tng  Ferry  badly  damaged  by  collision  with  tug  \V.  L.  Ewing  at  Chicago;  amoant 
of  damage,  |300. 

Schooners  Robert  Campbell  and  Persia  arrived  at  Chicago  leaking. 

Schooner  Maine  lost  her  jib-topsail  by  a  collision  in  river  at  Chicago. 

Schooner  Laarel,  ore  laden,  sprang  a  leak  and  sank  off  Big  Sandy  Creek,  Lake 
Ontario. 
23. — Steamer  J.  C.  Clark  broke  her  rudder,  rudder-post,  and  shoe  in  Snikarty  River. 

and  was  towed  to  Port  Huron  for  repairs. 
24. — ^Tug  Diamond  ran  upon  piles  and  sank  at  Chicago ;  raised. 

Schooner  Dolphin  sprang  a  leak  on  Lake  Michigan. 
25. — Schooners  White  Oak  and  E.  S.  Ryder  arrived  at  Chicago  with  canvas  damaged. 

Schooner  Adventure  put  into  Buffalo  disabled. 

Schooners  Gladstone  and  Seabird  lost  portions  of  their  dfick-load  on  Lake  Ontario. 

Scow  Kane  lost  a  portion  of  her  deck-load  on  Lake  Michigan. 

Barge  Midnight  damaged  by  collision  with  propeller  Oakland  at  Bay  City. 
26. — Schooner  C&istine  Nillson  lost  her  jib-boom  by  collision  with  a  bridge  at 
Chicago. 

Scow  S.  P.  Wilson  arrived  at  Chicago  minus  her  topsail. 

Schooner  Melvina  arrived  at  Chicago  leaking. 

Schooner  J.  O.  Moss  lost  her  stay-sail  in  a  squall  off  Chicago. 

Schooner  Pathfinder  arrived  at  Chicago  minus  her  main  and  mizzen  topmasts. 

Schooner  J.  W.  Porter  was  damaged  by  collision  at  Cleveland. 

Schooners  H.  P.  Baldwin,  Driver,  Beloit,  and  Metropolis  lost  portions  of  their 
canvas  and  rigging  in  a  gale  on  Lake  Michigan. 
27. — Propeller  Skylark  broke  her  valve-stem  on  Lake  Michij^an. 

Propeller  Weuona  aground  on  Grassy  Island,  Detroit  River;  released. 

Schooner  Regulator  lost  her  fore  and  main  sails  in  a  gale  on  Lake  Michigan. 
28. — ^Tng  Levi  Johnson  lost  her  smoke-stack  by  collision  with  a  bridge  at  Milwauk^- 
29. — Bark  Favorite  lost  her  jib-boom  by  collision  in  river  at  Chicago. 

Schooner  J.  S.  Mastin  lost  her  mainsail  on  Lake  Michigan. 

Frederick  Heloser,  deck-hand  on  propeller  Annie  L.'Craig,  drowned  in  Detroit 
River.  * 

Septbmbbr,  1876. 

1. — Schooner  Berlin  sunk  at  Fairport. 

Scow  Dan  Hayes  went  ashore  at  Fairport  Harbor,  Lake  Erie,  dating  a  g»le* 
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2.— Schooners  San  Jacinto  and  Lake  Forrest  serionsly  damaged  by  collision  off 

Chicago. 
Tugs  Torrent  and  Sweepstakes  damaged  by  collibion  in  Detroit  River. 
3. — Schooner  Jane  Bell  and  scow  T.  8.  Skinner  have  arrived  at  Chicago  minus  por- 
tions of  their  rigging. 
Schooner  Camden  arrived  at  Buffalo  leaking. 
Schooners  A.  Rust,  George  L.  Wren,  Frank  Crawford,  Hartford,  and  Republic 

damaged  by  collision  at  Chicago. 
Schooners  J.  F.  Tracy  and  William  Stnrgis  arrived  at  Chicago  leaking. 
Propeller  H.  E.  Paine  sprang  a  leak  and  sank  at  Grand  Haven. 
4.— Steam-barge  City  of  Port  Huron  tbuudered  on  Lake  Huron :  total  loss.    Value, 

$15,000. 
Schooner  Advance  sprang  a  leak  on  Lake  Michigan  during  a  gale. 
Barge  Wyoming  water-logged  at  Port  Huron. 

Barge  George  Dana  sprang  a  leak  and  waterlogged  on  Lake  Erie  during  a  gale. 
5. — Schooner  G.  R.  Roberts  lost  her  jib-top-sail  in  Milwaukee  Bay. 

Propeller  India  ran  into  and  damaged  the  schooner  C.  N.  Johnson  at  Chicago. 
United  States  steamer  Michigan  damaged  by  collision  with  schooner  American 

Union  at  Chicago. 
Schooner  W.  H.  Rounds  arrived  at  Chicago  minus  her  foreyard. 
Barge  John  Marks  arrived  at  Chicago  in  a  water-logged  condition. 
Schooner  Dolphin  went  ashore  at  Racine  during  a  gale. 
Tug  Farrar  struck  a  snag  and  sank  in  Saint  Clair  River. 
Barge  Jessie  Finn  sprang  a  leak  in  Milwaukee  Bay,  Lake  Michigan. 
Schooner  Daisy  driven  ashore  during  a  gale  at  Stony  Creek ;  total  loss* 
6. — Schooners  H.  B.  Berger  and  C.  S.  Davis  arrived  at  Milwaukee  minus  portions  of 

their  deck-loads  of  lumber ;  lost  in  a  gale  on  Lake  Michigan. 
Barge  Windsor,  lumber-laden,  arrived  at  Chicago  in  a  water-logged  condition. 
Schooners  Richard  Mott,  Lincoln  Dall,aud  Black  Hawk,  and  yacht  Mamie,  arrived 

at  Chicago  with  damaged  rigging,  caused  by  a  gale  on  Lake  Michigan. 
Schooner  American  Union  lost  her  Jib-boom  and  foretopmaat  oJf  Grosse  Point, 

Lake  Michigan. 
Schooner  Mary  water-logged  on  Lake  Michigan. 
7. — Schooner  Harvest-home  sprang  a  leak,  water-logged,  and  sank  in  Lake  Michigan, 

*  off  Grand  Haven. 
6. — Scow  South  Side  damaged  by  collision  with  a  railroad  bridge  at  Milwaukee. 
V. — Schooner  Whirlwind  water-logged  during  a  gale  and  went  ashore  atRacine,  Wis., 

Lake  Michigan.    Total  loss. 
Schooner  A.  W.  Lnckey  broke  her  mainmast  on  Lake  Erie. 
10. — Schooner  Walhalla  put  into  Sheboygan,  Wis.,  badly  damaged  in  rigging  by  a  gale 

on  Lake  Michigan. 
Schooner  Charley  Hibbard  lost  her  main  and  foresails  and  a  portion  of  her  deck- 
load  in  a  gale  on  Lake  Michigan. 
Schooner  Cornelia  sprang  a  leak  on  Lake  Michigan. 
Bark  Cecilia  ashore  at  Wheatly  Dock,  Lake  Erie  ;  released. 
Schooner  Harriet  Ross  ashore  at  Wheatly  Dock,  Lake  Krte.s 
Schooner  Northumberland  ashore  at  Wheatly  Dock,  Lnke  Erie. 
11. — Tng  Protection  damajied  by  collision  with  a  bridge  at  Chicago. 
Steam-barge  N.  Mills  disabled  on  Lake  Huron. 
Schooner  Mocking  Bird  arrived  at  Milwaukee  minus  portions  of  her  rigging  lost 

in  a  gale  on  Lake  Michigan. 
Schooner  David  Ferguson  sprang  a  leak  on  Lake  Michigan. 
Bark  Favorite  lost  some  of  her  rigging  in  a  gale  on  Lake  Michigan. 
Schooners  William  Jones,  John  Miner,  Seabird,  and  Mariner  arrived  at  Chicago 

with  damaged  rigging,  caused  by  a  gale  on  Lake  Michigan. 
Schooner  C.  K.  Dixon  arrived  at  Chicago  leaking. 

Propeller  Onronagon  water-logged  and  went  ashore  at  Colchester,  Lake  Erie. 
Schooner  Deloe  de  Wolfe  arrived  at  Cliicago  minus  her  mainsail. 
12. — Bark  Arabia  damaged  by  collision  at  Chicago. 

Propeller  Holland  ran  into  and  badly  damaged  by  the  propeller  Bertschy  at  East 

Saginaw. 
Schooner  Progress  sprang  a  leak  on  Lake  Michigan. 

Schooner  S.  F.  Atwater  ashore  on  Thirty-mile  Poiut,  Lake  Ontario;  released. 
13. — Brig  Gladiator  pnt  into  Mtlwankee  leaking  badly. 

Schooner  John  Walters  ashore  near  Eagle  Dock,  Lake  Erie. 

Frank  Anderson,  mate' of  schooner  Cuba,  fell  overboard  at  Chicago  and  was 

drowned. 
Propeller  Asia  damaged  by  fire  at  Detroit. 
15. — Schooner  G.  S.  Hazard  damaged  by  collibion  with  railway  bridge  at  East  Saginaw. 

Amount,  $1,000. 
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Sohooner  Great  West  damaged  by  fire  at  Chicago. 

Schooner  M.  J.  Cammings  ashore  od  Snake  Island,  Lake  Ontario. 
16. — Schooner  Wni.  Elgin  ran  into  and  badly  damaged  the  Bcbooner  S.  H.  KimbalUt 
Port  Hnron. 

Tog  Pioneer  sunk  at  Sanlt  Ste.  Marie. 

Propeller  Georgian  sprang  a  leak  in  a  sqnall  on  Lake  Erie. 
17. — Bark  Geo.  Thnrstou  beached  near  Point  Edward. 

Six  fishermen  drowned  off  £ri«*,  Pa.,  in  a  gale  on  Lake  Erie. 

Schooner  City  of  Chicago  aground  on  Pesbtigo  Shoals,  Green  Bay;  released. 

Steamer  D.  P.  Spear  destroyed  by  fire  at  Tol^o. 

Schooner  Seabird  ashore  at  South  Bay,  Lake  Ontario ;  released. 

Scow  Rough  and  Ready  water- logged  and  abandoned  on  Lake  Haron. 
18. — Schooner  Jenny  Liud  was  towed  into  and  damaged  the  schooner  Owasco  at 
Chicago. 

Schooner  Morning  Star  lost  some  of  her  rigging  on  Lake  Hnron. 

Schooner  Seabird  and  propeller  Annie  Craig  damaged  by  collision  at  Port  HoroD. 

Schooner  Richard  Mott  and  A.  J.  Dnry  arrived  at  Chicago  with  damaged  rigging. 

Schooner  £.  P.  Royoe  ashore  on  Canadian  Point  an  Sable,  Lake  Hnron. 
19. — Scow  George  Irwin  damaged  by  collision  with  schooner  C.  S.  King  at  Cleveland. 

Schooners  Josephine  Dresden  and  Jennie  Mullen  arrived  at  Chicago  in  a  leaky 
condition. 

Tng  Mystic  snnk  in  the  Sanlt  Ste.  Marie  Canal. 

Tog  Wadsworth  sunk  in  the  Welland  Canal. 

Barge  Katie  Brainard  aground  near  East  Saginaw. 

Barges  Crocker  and  Katie  Brainard  damaged  by  collision  near  East  Saginaw. 

Schooner  C.  G.  King  towed  into  and  damaeed  the  scow  George  Irwiu  at  Clevelaod. 

Schooner  E.  M.  Carrington  damaged  by  collision  with  a  bridge  at  Cleveland. 
21. — Schooner  Jane  C.  Woodrnff  snnk  in  Welland  Canal. 

Schooner  Journeyman  damaged  by  collision  with  schooners  Schuylkill  and  Alle- 
ghany in  Pigeon  Bay. 
23. — Schuoner  George  B.  Sloane  struck  a  rock  and  sank  in  harbor  at  Port  Colbonie. 

Schooners  Tri-Color,  Maggie  Thompson,  Clipper  City,  Norman,  Atauuto,  Hattie 
Wells,  and  tng  Johnson  damaged  by  collision  at  Chicago. 

Steam-barge  Victoria  broke  her  cylinder-head  in  Detroit  River. 

Schooner  Geo.  B.  Sloane  struck  a  rock  and  sank  in  Welland  Canal.  * 

Martin  Vincent,  sailor  on  schooner  Senator  Blood,  druwned  at  Buffalo. 
24. — Schooner  Tempest  sprang  a  leak  at  Chicago. 

Tug  Jacket  broke  her  wheel  at  Chicago. 

Schooner  Magic  damaged  by  collision  with  a  briJge  at  Chicago. 
25.— Schooner  Tempest  sprang  a  leak  at  Chicago. 

Propeller  D.  F.  Rose  scuttled  and  sank  at  Tonawanda  to  prevent  deatmction  br 
fire.    Loss  $10,000. 

Schooner  H.  C.  Richards  damaged  by  collision  with  bridge  at  Manitowoc 
26. — Schooner  C.  H.  Walker  sprang  a  leak  and  foundered  at  mouth  of  Saint  Clair  Rirer. 

Barge  Rio  Grande  water-logged  at  Sand  Beach  Harbor  of  Refuge. 

Schooners  Sardand  and  Leonard  Seaton  damaged  by  collision  at  Port  Haron. 

Schooner  Golden  Role  lost  her  center- board  on  Lake  Michigan. 

Schooner  G.  R.  Roberts  driven  ashore  in  Big  Sister  Bay  during  a  gate ;  total  loss. 

Schooner  J.  P.  March  driven  from  her  moorings  and  damaged  by  gale  at  Cleve- 
land. 

Captain  Mott,  of  schooner  Anna  Robinson,  drowned  at  Milwaukee. 
27. — Schooner  Nicholson  lost  her  boom  on  Lake  Michigan. 

Steam-barge  Lady  Franklin  destroyed  by  fire  at  mouih  of  Detroit  Riyer.  Loss, 
$t),000. 

Schooner  Caroline  damaged  by  collision  at  Chicago. 

Schooner  Anna  Maria  hard  aground  at  foot  of  Slag  Island ;  released 

Schooner  Ariadne  damaged  by  gale  on  Lake  Ontario. 

Richard  Brown  jumped  overboard  and  drowned  from  barge  Lady  Franklin  when 
on  tire. 

Schooner  British  Queen  lost  her  deck-load  in  a  gale  on  Lake  Ontario. 
28. — Schooner  Great  West,  scow  Felicitous,  and  barge  Venus  damaged  by  collision  at 
Chicago. 

Bark  Maria  Martin  and  schooners  Michelson,  Richard  Mott,  John  Miner,  D.  G. 
Fort,  Lincoln  Dall,  and  Little  Belle  arrived  at  Chicago  leaking  and  oUierwise 
damaged  by  gale  on  Lake  Michigan. 

Schooner  Kate  Kelly  driven  ashore  at  Holland,  Mich:,  dnring  a  gale. 

Propeller  Lake  Erie  ashore  on  Frazer's  Shoals,  Stiint  Lawrence  River. 

Barge  St.  Clair  arrived  at  Buffalo  in  water-logged  condition. 
29. — Schooner  Jessie  Phillips  towed  into  Milwaukee  in  a  water-logged  condition. 

Schooner  T.  B.  Rice  water-logged  on  Lake  Huron. 
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Lamher-barge  Mercury  vater-Iog^^od  on  Lake  Michigan  and  lost  her  deck-load. 
Schooner  Queen  City  damaged  by  collision  with  a  bridge  at  Chicago. 
:iO. — Schooner  Kearsarge  arrived  at  Chicago  in  a  water-logged  condition. 
Schooner  Iver  Lawson  and  barge  C.  F.  Allen  arrived  at  Chicago  leaking. 
Schooner  Skylark  lost  her  anchor  in  Detroit  Biver. 

October,  1876. 

1.— Schooner  Seabird  arrived  at  Oswego  minus  her  foretopmast. 
ti. — Schooner  Aldebarun  afthore  near  Point  au  Pellee.  Lake  Erie. 
3.— Schooners  Gisme  and  L.  S.  Hammond  damaged  by  collision  at  Chicago. 
Schooner  Odin  ashore  in  Allison's  Bay  ;  released. 
Schooner  Florida  struck  a  rock  in  the  Wellaud  Canal  and  sunk. 
Schooner  J.  O.  Moss  arrived  at  Chicago  minus  a  portion  of  her  deck-load. 
Schooner  Imperial  arrived  at  Chicago  leaking. 

Scow  Paxtou  arrived  at  Wyandotte  minus  a  portion  of  her  cargo  of  coal. 
Bark  Maria  Martin  lost  her  maintopmast  and  some  canvas  off  Wolf  Biver. 
Seliooner  Zack  Chandler  and  C.  K.  Dixon  badly  damaged  by  collision  on  Lake 

Saint  Clair. 
Tug  Quayle  broke  her  machinery  towing  in  the  river. 
4. — Schooner  Belle  Waldbridge  on  the  reef  at  North  Bay,  near  Death's  Door,  Lake  Mich- 
igan.   Released. 
Propeller  Prussia  towed  into  Port  Colbome  Harbor  in  a  disabled  condition. 
Schooner  Orient  ashore  near  Dexter,  Lake  Ontario.    Released. 
Tug  Compound  broke  her  machinery  while  towing  in  Buffalo  Harbor. 
Schooners  Nassau  and  Hoboken  arrived  at  Chicago  with  damaged  rigging. 
5. — Schooner  Annie  Vought  lost  some  of  her  rigging  in  the  Straits. 

James  McMannis,  sailor  on  schooner  James  Couch,  washed  overboard  and  drowned 

on  Lake  Huron. 
Schooner  Grace  Greenwood  beached  at  Saint  Joseph,  Mich,  during  a  gale.    Total 

wreck. 
Bark  Constitution  beached  during  a  gale  near  Whitefish  Point,  Lake  Huron. 

Total  loss. 
Schooner  Alleghany  lost  some  of  her  canvas  on  Lake  Michigan. 
Achoouero  Champion  and  Havana  damaged  by  collision  at  Chicago. 
Schooner  Pensaukee  ran  into  and  damaged  the  schooner  Jenniebel,  at  Plum  Island. 
Schooner  Tempest  was  towed  into  Manistee,  in  a  water-logged  condition  and  minus 

her  deck-load  aud  some  canvas. 
Schooner  L.  L.  Lamb  agrouod  near  Cape  Vincent. 
Schooner  Jane  Bell  ashore  on  Plum  Island.    Released. 
6. — Schooner  Light  Guard  ashore  on  Middle  Island,  Lake  Huron. 

Schooner  Cataract  ashore  on  Middle  Ground,  Bay  of  Quinte.    Released. 
Steam-barge  Trader  struck  the  pier  aud  sunk  at  Souty|  Haven,  Lake  Michigan. 
Schooner  Alice  B.  Norris  put  into  Iflscan&ba,  leaking. 
Peter  Sinclair,  mate  of  schooner  Zack  Chandler,  knocked  overboard  by  boom  and 

drowned  at  Buffalo. 
Tug  Alice  Getty  damaged  by  fire  at  Waukegan. 

Scow  Diamond  struck  a  rock  at  Colchester  Reef,  Lake  Erie,  and  sunk.    Total  loss. 
Schooners  Elizabeth  Jones,  Zack  Chandler,  aud  Queen  City  damaged  by  a  gale  ou 
Lake  Erie. 
7. — Barge  Mars  ashore  at  Lndington. 

Schooner  Plymouth  beached  near  Lndington. 
Schooner  Algerine  lost  her  main  boom  in  a  gale  on  Lake  Erie. 
Barge  Baurer  jettisoned  20,000  feet  of  luml>er  during  a  gale  on  Lake  Erie. 
Propeller  Chauncey  Hnrlbut  arrived  at  Buffalo,  leaking. 
6. — Bark  J.  G.  Master  and  schooners  Ella  EUinwood  and  Albatross  arrived  at  Chicago 
in  a  damaged  condition. 
Schooner  Rathbun  beached  near  Sonthamptou,  Ontario. 
Schooner  James  D.  Sawyer  sprung  a  leak  and  lost  some  of  her  rigging  in  a  gale 

near  the  Maui  ton. 
Tug  Ornisby  burned  in  Green  Bay.    Loss  |6,000. 
9. — Barge  Catlin  ashore  at  Ashtabula. 

Barge  Boscobel  ashore  at  Rond  Eau  Point. 

Schooner  Buena  Vista  arrived  at  Milwaukee  minus  her  center-board. 

Schooners  £.  R.  Blake,  J.  V.  Jones,  Stockbridge,  and  Negaunee  arrived  at  Chicago, 

damaged. 
Schooner  J.  F.  Tracy  arrived  at  Chicago,  leaking. 
Bark  Lottie  Wolf  sprung  a  leak  in  Beaver  Harbor. 

Scow  George  Neville  spruog  a  leak  and  lost  some  of  her  canvas  on  Lake  Mich- 
igan. 
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Schooner  J.  R.  Bently  ashore  Sn  Erie  Banln,  Baffailo. 

Schooner  Harvest  Queen  is  ashore  near  Port  Colbome. 

William  Frazer,  captain  of  schooner  Nettie  Weaver,  was  drowned  at  TooawaDda. 

Bark  Mocking  Bird  sprung  a  leak  and  snnk  in  Lake  £rie« 

Barge  Kearsarge  beached  dnring  a  gale  near  Rond  Eau,  Lake  Erie. 

Schooner  Wanderer  ashore  near  Manistee.    Released. 

Schooner  Hattie  Earl  lost  her  rudder  in  making  Grand  HaVen  Harbor. 

Propeller  Badger  State  ran  into  and  damaged  Schooner  Mary  Lydia  at  Detrott 

Schooners  Albatross  aud  Minnie  Blakely  arrived  at  Odwego  minus  portions  of  tbeir 
deck -loads  and  rigging. 

Propeller  City  of  Madison  sprnng  a  leak  and  twisted  her  rndder-stock  at  LeUnd. 

Schooner  Northumberland  put  into  Buffalo  badly  damaged  and  minns  a  poriiou  of 
her  deck-load. 

Schooner  Mary  Ann  dismasted  in  a  gale  on  Lake  Ontario.  « 

Scow  Hercules  beached  during:  a  gale  near  Find  River.    Total  loss. 
10. — Steam-barge  Nahant  ashore,  Waiska  Bay. 

Schooner  Cortes  put  into  Port  Colborne  in  a  badly-damaged  condition . 

Brig  E.  Cohen  and  schooner  Huron  put  into  Port  Colborue  leaking,  aud  with  dam- 
aged canvas. 

Schooner  Erie  Belle  near  Long  Point,  dismantled. 

Propeller  Tioga  arrived  at  Buffalo  with  damaged  steering-apparatus. 

Schooners  P.  B.  Locke,  Algerine,  and  Woodruff  put  into  Buffalo,  leaking  and  dam- 
aged. 

Schooner  Frederick  in  Grand  Rirer,  Michigan,  water-logged. 

Schooner  Mont  Blanc  put  into  Port  Colborne  minus  sails  and  jibs. 

Schooner  Typo  damaged  by  collision  with  City  of  Madison  at  Sooth  Manitoa 
Island. 

Schooner  L.  M.  Gnthrie  dismasted  dnring  a  gale  on  Lake  Erie. 

Propeller  Maggie  Hunter  foundered  in  a  gale  near  Oswego.    All  the  crew  lost*. 
11. — Steam-barge  Colin  Campbell  damaged  by  collision  with  a  barge  at  Ludington. 

Schooner  George  C.  Finney  put  into  Port  Colborne  with  anchors  broken. 

Steamer  ludian  ran  into  and  damaged  the  schooner  Columbian  at  Kingston. 
12. — Schooner  C.  K.  Nims  ashore  at  Manitou  Island.    Released. 
13. — Schooner  Augusta  ashore  at  Bath,  Lake  Ontario. 

Schooners  Ada  Medora  and  Bay  State  ashore  at  mouth  of  Menomonee  River,  Lake 
Michigan.    Released. 

Propeller  Empire  State  ran  into  and  badly  damaged  the  schooner  Jane  Ralston  at 
Middle  Island,  Lake  Huron. 

Schooner  William  Jones  damaged  by  striking  the  pier  at  Michigan  City. 

Tug  Nelson  damaged  by  fire  at  Chicago. 

Steamer  Flora  broke  her  shaft  on  Lake  Michigan. 

Bark  Golden  West  arrived  at  Detroit  leaking  badly. 

Tng  Prindeville  damag^  by  collision  at  Chicago. 

Scow  Leon  Diamond  sprung  a  leak  and  snnk  in  Lake  Erie. 
14. — Propeller  New  York  sprung  a  leak  dnring  a  gale  and  sunk  in  Lake  Hnron. 

Schooner  Butcher  Boy  and  barges  McGillroa  and  Garney  arrived  at  Port  Huron 
in  a  water-logged  condition. 

Scow  Dan  Sickles  struck  the  pier  and  sank  at  Sheboygan. 

Schooner  William  Crosthwaite  sprung  a  leak  on  Lake  Michigan.  * 

Albert  Valleau,  seaman  on  scow  Charley  Crawford,  lost  overboard  near  Point  so 
Barques. 

Schooner  Our  Son  ashore  on  Beaver  Island. 

Henry  Selt,  seaman  on  schooner  Lydia,  washed  overboard  and  drowned  off  Ke- 
wan  nee,  Lake  Michigan. 

Schoon«^r  Sarah  Jane  sprung  her  masts  on  Lake  Hnron. 

Schooner  Southwest  a«7ronnd  in  Detroit  River. 

Schooner  Tempest  arrived  at  Chicago  leaking. 

Schooner  Jennie  Mullen  driven  ogainst  the  pier  at  Michigan  City  by  a  gale  and 
damaged. 
15. — Propeller  Ccmmodore  arrived  at  Buffalo  leaking. 

Propeller  Dean  Richmond  ashore  on  North  Manitou  Island.    Released. 

Schooner  Kate  Winslow  lost  some  of  her  canvas  in  a  gale  on  Lake  Erie. 

Schooner  R.  B.  Campbell  capsized  off  Muskegon,  Lake  Michigan.    Total  loss ;  raloe 
$4,000. 

Tng  City  of  Alpena  ran  into  and  damaged  the  schooner  Mont  Blanc  on  Lake 
Erie. 

Schooners  Mary  L.  Higgin,  Jamaica,  Sea  Gull,  and  Undine  damaged  by  a  gale  ofl 
Lake  Michigan. 

Schooner  Golden  Rnle  arrived  at  Chicago  in  a  water-logged  condition. 
16. — Schooners  L.  W.  Perry,  Lincoln  Dall,  Geo.  L.  Seaver,  San  Jacinto,  Cape  Horo, 
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Winnie  Wing,  and  Helen  Blood  arriv^ed  at  Chicago 'damaged  in  rigging,  and 
leaking. 
Schooner  Alpena  spmng  a  leak  on  Lake  Horon. 
Schooner  British  Queen  completely  disahled  off  Cobourg. 
Schooner  Sea  Bird  ashore  at  Port  Anstin. 
17.— Steamer  Daniel  Ball  bnmed  off  Bay  City ;  valne  $15,000.    Total  loss. 
Schooners  B.  Parsoas  and  Gypsy  arrived  at  Chicago  leaking. 
Schooners  Elvina^Narragansett,  and  Yoang  America  arrived  at  Detroit  badly  dam- 
aged. 
Scow  Coaster  wateMogged  at  Muskegon. 

Schooners  B  ilivia  and  Nellie  Teresa  damaged  by  gale  on  Lake  Ontario. 
19. — Bark  Massillon  sprung  a  leak  and  sank  ia  Sagtuaw  Bay. 

Scow  Armand  dismasted  and  driven  ashore  aear  Thames  ligbt-hoase. 
20. — SclKX»er  James  Coach  lost  some  of  her  canvas  in  a  squall  on  Lake  Michigan. 
21. — Alexander  Mitchell,  seaman  on  schooner  Lncerne,  knocked  overboard  and  drowned 

in  Detroit  Kiver* 
2X — Tug  John  Chassell  destroyed  by  ire  at  Portage  Entry. 

Schooners  Caroline  Marsh,  Bermuda,  and  Great  Western  lost  some  of  their  canvas 

in  a  gale  on  Lake  Ontario. 
Propeller  Oswego  Belle  damaged  by  a  gale  on  Lake  Ontario. 
Schooner  Odd-Fellow  ashore  at  Oswego ;  released. 
Schooner  John  Martin  grounded  in  the  Keebish  Rapids. 
24. — Sofaooner  Northwest  sunk  in  Lake  Michigan. 

Schooner  F.  L.  Danfortk  badly  damaged  by  running  into  schooner  Northwest  on 

Lake  Michigan. 
Schooner  E.  M.  Stanton  stnick  the  pier  and  ssnk  in  Kenosha  Harbor. 
Schooner  Maggie  Thompson  arrived  at  Chicago  in  leaky  condition. 
Schooner  Wifltam  Hunter  ashore  on  Niagara  Beet    Total  loss. 
25. — Schooner  Rising  Star  put  into  Port  Colbome  in  a  damaged  condition. 

Schooner  Two  Nellies  ran  into  and  damaged  the  schooner  R.  C.  Crawford  at 
Chicaga 
27. — Bark  Kate  Darley  sprang  a  leak  on  Lake  Michigan. 
26, — Schooner  David  A.  Wells  sprung  a  leak  on  Lake  Erie. 

Schooner  Madora  damaged  by  collision  with  a  bridge  while  entering  Manitowoc 
Harbor. 
29.— Barge  W.  P.  Peck  water-logged  and  sunk  in  Lake  Saint  Clair. 
30. — Bark  Geo.  Tlinrston  sprung  a  leak  on  Lake  Huron. 

Schooner  J.  R.  Bently  broke  her  center-board  on  Lake  Michigan. 
3 1 .— S teamer  Shan non  aground  near  Belleville.    Released. 

NOVBMBBR,  187d. 

3. — Scow  Rush  ashore  at  Buck  Horn,  Lake  Erie. 
4. — Tug  Clara  damaged  by  fire  at  Detroit. 
5. — ^Tug  Orient  sunk  at  Buffalo. 

Schooners  Moonlight  and  Croathwaite  lost  portions  of  their  rigging  in  a  gale  on 
Lake  Michigan. 
6. — Schooner  Kate  Howard  ashore  at  Saint  Joseph,  Mich. 

Schooners  A.  J.  Rogers,  George  Murray,  Brown,  and  Clipper  City  arrived  at  Chicago 
in  damaged  condition. 
7. — Steamer  John  A.  Diz  damaged  bv  striking  the  pier  at  Lndington. 
Sobooner  Mary  Battle  ashore  at  Murray  Point,  Lake  Erie. 
Foar  barges  of  propeller  Antelope's  tow  ashore  in  Lake  Erie. 
Schooner  Kate  Kelly  aground  in  the  Rivers. 

Sloop  Edwards  capsized  in  a  gale  on  Lake  Michigan,  and  one  man  drowned. 
8. — Schooner  Surprise  arrived  at  Oswego  leaking. 
9. — Janoes  Coughlin,  seaman  on  schooner  City  of  Chicago,  drowned  in  Thunder  Bay, 

Lake  Huron. 
12. — Propeller  City  of  Fremont  ashore  on  Stag  Island.    Released. 
12. — Scow  Home  beached  at  Racine,  Lake  Michigan.    Total  loss. 

Propeller  Commodore  ran  into  and  damaged  the  schooner  Oneonta  at  Chicago. 
Tag  Benni^tt  ashore  near  Saint  Helena  Island,  Straits  of  Mackinaw ;  five  of  her 

crew  smothered  by  steam. 
Barge  AJax  sunk  in  Pigeon  Bay. 
14. — Bark  America  lost  her  jibboom  in  Chicago  Harbor. 

Schooner  Athenian  grounded  on  Lime  Kiln  Crossings  and  sunk.    Raised. 
Schooner  William  Home  went  ashore  on  Tawas  Point,  Lake  Huron,  daring  a  gale. 

Released. 
Propeller  Nebraska  and  schooner  Eveline  Bates  damaged  by  collision  at  Port 
Horon. 
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15. — ^Morris  WilliamSy  deok-hand  on  propeller  China,  fell  overboard  and  was  drowned 
in  bay  at  Erie. 
Oscar  Olson  killed  by  a  fall  on  schooner  Elizal^eth  Jon«>8,  at  Bnffalo. 
16. — William  Bobbins,  sailor  on  schooner  Eliza  White,  killed  by  a  fall  from  the  rigging 
at  Port  Hope. 
Propeller  Lawrence  damaged  by  collision  with  propeller  Montana  at  Chicago. 
17. — Tag  Van  Dolsen  dama^i^  by  collision  with  tng  Satisfaction  at  Chicago. 
IH. — Schooners  Lotns  and  Wells  Bnrt  slightly  damaged  by  collision  in  the  Straita. 
20.— Steamer  Col.  Phillips  bnrned  to  the  water's  edge  at  Maysville.    Loss  |20,000. 
21. — Schooners  E.  K.  Brnce  and  Ferguson  damaged  tiytsoilisioo  at  Chicago. 
22. — Schooner  Skvlark  ashore  on  Simooe  Island ,  LakeOn tario.    Released.  Scow  Christie 
lost  all  of  her  upper  rigging  on  Lake  Michigan. 
Schooner  Mary  E.  Gregory  damaged  by  collision  at  Chicago. 
23. — Propeller  Favorite  brokeber  shaft  on  Lake  Michigan. 

Pat  BoTlan,  seaman  on  barge  Marqnette,  drowned  at  Alpena. 
Steam- bani;e  Trader  broke  her  shatlb  on  White  Lake. 
25. — Schooner  Irene  went  ashore  on  Braddock  Point,  Lake  Ontario,  daring  a  snow- 
storm. 
Steam-barge  W.  H.  Barnnm  aground  at  foot  of  Bois  Blanc  Island.    Released. 
26. — Mate  of  schooner  Nett  Woodward  lost  overbofird  on  L^ke  Our.ario. 
27. — Schooners  Helen  Pratt  and  A.  Rust  damaged  by  collision  at  Chicago. 
29. — Schooner  Felicitous  damaged  by  collision  with  a  bridge  at  Chicago. 
30. — Schooner  Hans  Crocker  waterlogged  and  went  anhore  at  Kenosha,  Lake  Mteliigan. 
Schooner  Southwest  ran  into  and  damaged  the  schooner  Young  America  at  Cleve- 
land. 
Schooner  William  Crosthwaite  damaged  by  drifting  against  the  schooner  Golden 

West  at  Saint  Joseph's,  Mich. 
Schooner  Winnie  Wing  lost  her  deck-load  and  damaged  by  a  g^le  on  Lake  Mich- 
igan. 
Schooner  William  B.  Ogden  lost  considerable  canvas  and  rigging  in  a  gale  oa 

Lake  Erie. 
Schooner  Lillie  Parsons  dismasted  in  a  gale  on  Lake  Erie. 
Schooners  J.  F.  .Joy  and  Niagara  damaged  by  collisiou  at  Chicago. 
Schooner  A.  F.  Gile  foundered  near  Fairport,  L:%ke  Erie,  aud  entire  crew  lost. 

Dkckmbbr,  1876. 

1.— Propeller  Fairbanks  aground  in  Detroit  River.    Released. 

Schooner  Theodore  Perry  towed  into  Cleveland  in  damaged  condition. 
2.-— Schooner  Hettie  Taylor  ashore  in  Eagle  Harbor,  Green  Bay. 

Schooner  Bay  State  damaged  and  sprang  a  leak  by  striking  the  dock  at  Chicago. 
3. — R.  Roberts,  seaman  on  schooner  Nett  Woodward,  washed  overlioard  and  drowned 

in  Lake  Ontario. 
6. — Schooner  Ida  May  ashore  at  Petoskey,  Mich. 

ti. — Propeller  Ira  Chaffer  waterlogged  and  beached  near  Chocola,  Lake  Superior. 
Propeller  City  of  Madison  ashore  at  the  Manitans. 
Schooner  Annie  Lyons  ashore  at  South  Maniton  Island. 
12. — Scow  S.  P.  Wilson  beached  at  South  Haven,  Lake  Michigan. 

William  Menery,  seaman  on  schooner  Katie  Pringle,  knocked  overboard  and 
drowned  in  Georgian  Bay. 
18. — Tug  Welcome  cut  and  damaged  by  ice  in  Milwankee  Bay. 

TngT.  C.  Maxon  cut  through  by  the  ice  in  the  river  at  Milwankee. 
Schooner  Strife  ashore  in  Lake  Erie.    Total  loss. 

Note. 
20. — Navigation  closed  for  the  winter. 

January,  1877. 


No  disasters  this  month. 
Navigation  suspended. 

No  disasters  this  month. 
Navigation  suspended. 

No  disasters  this  month. 
Navigation  suspended. 


February,  1877. 

March,  1877. 

April,  1877. 


4.~Steamers  Ruby  and  Lake  Breeze  aground  in  the  rivers. 

5. — Steamer  Norfolk  burned  to  the  water's  edge  at  Kingston.    Loss,  (7,000. 

H. — Scow  Banner  ashore  in  Black  Lack  during  a  gale. 

9.— J.  P.  De  Condor's  pier,  near  Holland,  Mich.,  carried  away  by  the  ice.   Loss,  $4,000. 
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11. — ^Tng  Newell  Avery  baroed  to  the  water's  edf^e  and  sank  in  White  Lik<^. 
1:2. — Propeller  Truesdell  damaged  by  collision  with  a  schooner  on  Lake  Michigan. 
16. — Scow  £.  Masters  ont  down  by  the  ice  and  snnk  at  Sodus. 

18. — Schooner  Albatross  sprung  a  leak  and  waterlogged  on  Lake  Michigan  during  a 
gale. 

Schooner  Mary  White  lost  her  deck-load  in  a  gale  on  Lake  Michigan. 
19.— Schooner  S.  Y.  R.  Watson  on  Point  an  Pelle,  Lake  Erie. 
20. — Scow  Milton  broke  her  center-board  on  Lake  Michigan. 
i{l.— Tng  Twilight  snnk  at  Holland,  Mich. 

Schooner  Kate  Hinchman  snnk  in  Oieden's  Canal,  Chicago. 
22. — Schooner  Hungarian  arrived  at  Muskegon ,  Mich.,  in  a  lealcy  condition. 
23. — Schooner  C.  North  sprung  a  leak  at  Chicago. 
24. — Schooner  Peshtigo  sprung  a  leak  at  Chicago. 
26.— Schooner  Anna  Thome  lost  some  of  her  canvas  on  Lake  Michigan. 
27. — Propeller  Truesdell  aground  in  Sturgeon  Bay. 

Schooner  George  C.  Tinney  twisted  her  rudder-head  on  Lade  Michigan. 

Schooner  Thomas  H.  Howiand  damaged  by  collision  with  schooner  St.  Andrew 
at  Chicago. 

Steam-barge  La  Salle  broke  her  machinery  in  Chicago  harbor. 

Barge  Brnnette  ran  into  and  dama^B^ed  the  schooner  Gracie  M.  Filer  at  Chicago. 

Scow  Milton  dismasted  on  Lake  Michigan. 
28.— Steam-barge  S.  C.  Baldwin  ran  upon  a  reef  and  sank  near  Thnnder  Bay  light. 
Released. 

Schooner  H.  D.  Moore  ran  into  and  damanjed  the  propeller  Scotia  at  Chicago. 

Tug  W.  L.  Ewing  damaged  by  collision  with  schooner  Qneen  City  at  Chicago. 

Schooners  Trio  and  Troeman  Mass  damaged  by  coIMsiou  at  Chicago. 

Tug  A.  B.  Ward  damaged  by  collision  with  tug  Burton  at  Chicago. 
29. — Schooner  Velocipede  capsized  and  broke  in  two  on  Lake  Michigan.    Crew  of  two 
men  lost. 

Tug  Belle  King  ran  upon  the  rocks  at  Beach  Point,  Lake  Erie. 
30. — Scow  Four  Brothers  damaged  by  striking  the  pier  at  Holland,  Mioh. 

May,  1877. 

1. — Schooner  Bermuda  damaged  by  collision  with  a  bridge  at  Oswego. 
2. — ^Tng  W.  £.  Ewing  slightly  damaged  by  lire  at  Chicago. 

Schooner  M.  Capron  aground  on  Rocky  Reef  near  Marblehead,  Lake  Erie.    Re- 
leased. 
Schooner  Clayton  Belle  ashore  on  Feathered  Shoals,  I^ake  Ontario.    Released. 
Steam-baive  Ohio  grounded  on  Limekiln  Crossing,  Detroit  Rivnr.    Released. 
3. — Schooner  Pelican  struck  on  Lim«-kilu  Reef,  Detroit  River,  and  snnk.   Released. 
Schooner  William  Shnpe  damaged  by  striking  the  docks  in  the  river  at  Oswego. 
Schooner  George  M.  Neelon  ashore  on  the  Chickens.    Released. 
4. — Steamer  Flying  Cloud  sprung  a  leak  at  Chicago. 

Steamer  Coloraido  ran  into  and  sank  the  schooner  R.  J.  Gibbs,  corn-laden,  in  Saint 
Clair  River.    Total  loss. 
5. — Schooner  Morning  Star  aground  on  Goose  Isle,  Detroit  River.    Released. 

Schooner  J.  N.  Foster  lost  her  mainsail  in  a  gale  on  Lake  Erie. 
6. — Schooner  George  W.  Adams  aground  on  Lin»ekiin  Reef,  Detroit  River.    Released. 
Propeller  Wisahickon  and  schooner  Allegheny  damaged  by  collision  on  Saint 

Clair  FlaU. 
Schooners  Nellie  Teresa  and  Dominion  damaged  by  collision  in  Bay  of  Qointe. 
7. — Tug  ran  into  and  damaged  the  scow  Success  at  Chicago. 
Schooner  Antares  broke  her  mainboom  on  Lake  Michigan. 

Schooners  L.  M.  Mason,  Lyman  M.  Davis,  and  barge  Guiding  Star  arrived  at  Chi- 
cago leaking. 
Schooner  Berriman  snnk,  and  steam-barge  D.  W.  Rust  damaged  and  ran  asbore  to 
prevent  sinking,  by  collision  on  Lake  Huron.    Berriman  total  loss.    Amount, 
$100,000. 
Andrew  Halcom  and  Charles  Myen^  jeamen  oo  schooner  Berriman,  drowned  by- 
sinking  of  vessel. 
8. — Propeller  Nashua  ran  into  and  severely  damaged  the  eanal-boat  G.  L.  Booth  at 
Chicago. 
Schooner  E.  A.  Nicholscm  danoaged  by  collision  with  schooner  A.  &  Moore  at 

Chicago. 
Schooner  Helen  Blood  ran  into  and  damaged  the  schooner  Live  Oak  at  Chicngo. 
Schooner  EUen  EUinwood  ran  into  and  (Uunaged  the  tog  Newel  Avery  at  White- 

halL 
Schooner  Scotia  arrived  at  Cleveland  leaking. 
10. — Schooner  C.  K.  Nims  ran  into  and  damaged  the  schooner  Gold  Hunter  o»  Lako 
Huron. 
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11. — Schooner  Nevada  arriyed  at  Port  Huron  leaking. 

Schooner  8an  Diego  aground  in  Saint  Clair  Kiver. 
12. — Schooner  E.  M.  Portch,  wheat-laden,  sprang  aleak  on  Lake  MichigaD'aod  retamed 
to  Chicago. 

Tog  Torrent  damaged  by  collision  with  tng  Kingsbury  at  Muskegon. 

Schooner  Theodore  Perry  aground  in  Detroit  River. 

Tng  Joe  Heald  slightly  damaged  by  fire  while  towing  on  White  Lake. 
13. — Tug  Nellie  Richards  burst  a  feed-pipe  in  Chicago  Harbor. 

Tng  Zouave  sunk  at  dock  at  Sombra,  Saint  Clair  River. 

Propeller  Asia  aground  in  Saint  Clair  River. 

Tug  River  Queen  damaged  by  fire  at  Port  Huron.  Amount,  |l,000« 

Schooner  Hugh  Coyne  sunk  in  Lake  Erie. 
14. — Schooner  David  Ferguson  aground  iu  Sturgeon  Bay.   Released. 

Schooner  Annie  Sherwood  damaged  by  collision  on  Saint  Clair  Flats. 

Propeller  Java  struck  on  Qrosse  Point,  Lake  Saint  Clair,  and  sprung  a  leak. 
15. — Schooner  Annie  O.  Hanson  lost  some  of  her  oauvas  in  a  squall  on  Lake  Michigan. 

Barge  May  Baxter  sprung  a  leak  by  striking  the  ice,  and  sunk  iu  Saruia  Bay. 

Schooner  Sardinia  damaged  by  collision  on  Lake  Michigan. 

Barge  Brunette  ran  into  and  severely  damaged  the  schooner  David  Vance  in  the 
rivers. 

Tug  SoUivan  ran  into  and  damaged  the  schooner  Andrew  Jackson  on  Lake  Mich- 
igan. 
16. — ^Tug  American  Eagle  ran  into  and  severely  damaged  the  tug  A.  B.  Word  at  Chi- 
cago. 

Tng  R.  Davis  lost  her  screw  on  Lake  Michigan,  off  Michigan  City. 

Schooner  L.  C.  Woodraff  ran  into  and  damaged  the  schooner  A.  Rust  in  the  ice 
on  Lake  Huron. 
17. — Schooner  Eva  burnt  at  Sturgeon  Bay. 

Barge  McKerral,  wheat-laden,  cut  by  the  ice  and  sunk  near  Nottawassaga  Island. 

Schooners  Willie  Lontitt  and  L.  M:  Mason  damaged  by  collision  on  Lake  Michigan, 
off  Sheboygan. 

Propeller  Peerless  damaged  by  getting  a  log  in  her  wheel  in  rrver  at  Milw:ankee. 

Schooner  Julia  Larsen  went  ashore  during  aYog  near  Ladington,  Mich.    Released. 

Captain  of  schooner  T.  C.  Wilson  knocked  overboard  and  drowned  in  Lake  Mich- 
igan. 

Schooner  Negaunee  lost  her  Jibboom  in  a  jam  on  Saint  Clair  Flats. 
19. — ^Schooner  Watlin  damaged  by  collision  with  schooner  Adriatic  at  Chicago. 

Schooner  F.  W.  Qifford  ashore  on  a  reef  in  Georgian  Bay.    Total  los^ 

Schooner  Honest  John  slightly  damaged  by  a  sqnall  on  Lake  Michigan. 

Schooner  Driver  lost  some  of  her  canvas  and  sprung  a  leak  in  a  aqnali  on  Lake 
Michigan. 

The  ferry-boat  Saginaw  ran  into  and  damaged  the  schooner  Jane  Ralston  at  Port 
Huron. 

Steamer  Pacific  aehore  on  Keweenan  Pointy  Lake  Superior.    Released. 
20. — Schooner  Julia  B.  Merrill  slightly  damaged  by  collision  with  a  bridge  at  Chicago. 

Seow  Jennie  Lind  arrived  at  Detroit  leaking. 

Propeller  City  of  New  Baltimore  sprnng  a  leak  on  Saint  Clair  River. 

Steam-barge  Mary  Mills  ashore  in  Saint  Clair  River.    Released. 

Schooner  British  Queen  aground  at  Belleville,  Ontario.    Released. 
21. — Schooner  G.  Barber  lost  her  foresail  in  a  storm  on  Lake  Michigan. 

Schooners  G.  H.  Warrington  and  H.  A.  Kent  damaged  by  collision  at  Chicago. 

Scow  Dan.  Sickles  lost  her  Jib-lioom  in  a  squall  on  Lake  Michigan. 

Schooner  Hall  ashore  on  Gull  Shoals,  Lake  Ontario, 
t^— Schooner  J.  W.  Doane  ran  into  and  damaged  the  schooner  Emma  A.  Msipes  at 
Chicago. 

Scow  Liezie  water-logged  on  Lake  Huron. 

8oow  J.  B.  Chapin  sprung  a  leak  and  water-logged  near  Chicago. 

Schooner  Elizabeth  Jones  damaged  by  collision  with  schooner  Mary  L.  Higgin  off 
Long  Point,  Lake  Erie. 
23. — Schooner  Pesbtigo  damaged  by  oolliftioa  at  Chicago. 

Schooners  C.  L.  Johnson  and  D.  L.  Filer  damaged  by  collision  at  Chicago. 
25. — Steamer  Flora  and  schooner  H.  A.  Kent  damaged  by  collision  at  Milwaukee. 
26.— Tug  Rebel  dama|(ed  by  collision  with  schooner  Barbarian  at  Chicago. 

Propeller  RiYoreide  broke  her  crank-pin  in  Chicago  Harbor. 

Propeller  Canister  ashore  on  Fighting  Island,  Detroit  River.    Released. 
27. — Steam-barge  Oscar  Townsend  arrived  at  Marquette  in  a  disabled  condition. 

Propeller  Europe,  wheat-laden,  arrived  at  Port  Colbome  leaking. 
28. — Schooner  Kate  Wiuslow  damaged  by  collision  with  steam-barge  Charles  Reits  at 
Chicago. 

Propeller  Wisahlckon  agroand  on  Groese  Isle,  Detroit  River. 

Schooner  John  S.  Richards  dama^^ed  by  a  squall  in  the  Straits. 
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29. — Steamer  Saint  Lnais  broke  her  ptaton  ou  Lake  Erie. 

Steaui-tibrfre  Oakland  Btrack  Wetit  Sister  Ittland  Reef  and  sank  in  Lake  Erie. 

Propeller  Nahant  asroand  in  Detroit  Rtver.    Released. 

S  *ow  Milton  and  scnooner  W.  H.  Rounds  damaged  by  collision  at  Milwaukee. 

William  McBetb,  sailor  on  tug  Laketon,  drowned  iu  Saginaw  Bay. 

Tag  G.  W.  Gardner  damaged  by  fire  at  Buffalo. 
30. — Schooner  J.  6c  A.  Strouaoh  sprang  a  leak  on  Lake  Miohigan. 

Schooner  Walters,  Inmber-laden,  sunk  in  Saint  Lawrence  River. 

Schooner  William  Home  aground  at  Wyandotte.    Released. 

Bark  Red,  White,  and  Bine  ashore  on  Middle  Island,  Lake  Huron.    Released. 
31. — Tug  Dick  Davis  sprung  a  leak  and  snnk  in  river  at  Milwaukee. 

Schooner  Saviland  damaged  by  a  squall  on  Lake  Michigan. 

Schooner  T.  Y.  Avery  went  ashore  on  SkiUagallee  ReeT  during  a  dense  fog.    Re» 
leased. 

June,  1877. 

1. — ^Schooner  Rising  Star  damaged  by  collision  with  a  bridge  at  Chicago. 

Tug  Pringle  destroyed  by  tire  in  the  Saint  Clair  River  ;  loss,  $21,000. 

Schooner  A.  J.  Rogers  severely  damaged  by  a  squall  on  Lake  Michigan. 

Schooners  Westchester,  Pilgrim,  and  Carlingford  damaged  by  a  gale  on  Lake 
Michigan. 

Tug  Constitution  damaged  by  collision  at  Chicago. 

Barge  Ellen  Williams  and  schooners  Belle  Brown,  Kate  Lyons,  and  F.  L.  Danforth 
damaged  by  a  gale  on  Lake  Michigan. 

Schooners  C.  G.  Mixen  and  Guide  Pdster  arrived  at  Milwaukee  in  damaged  con- 
dition, caused  by  a  gale  on  Lake  Michigan. 
2. — St'Cam-barge  George  Dunbar  broke  her  machinery  on  Lake  Michigan. 

Bark  Red,  White,  and  Blue  arrived  at  Chicago  in  damaged  condition,  caused  by  a 
gale  on  Lake  Michigan. 

Schooner  Camanche  aground  in  the  Straits.    Released. 

Barge  Mercury  ran  into  and  damaged  the  schooner  Day  Spring,  at  Ludington, 
Mich. 

Schooner  Lyman  Casey  lost  her  jib-boom  and  bowsprit  by  collision  in  the  Welland 
Canal. 
:). — Schooner  Petrel  arrived  at  Chicago  leaking 

Steam-barge  George  Dunbar  damaged  by  collision  with  a  dock  in  the  river  at 
Chicago. 

Schooner  William  Jones  lost  her  fore-topmast  on  Lake  Michigan. 

Tug  Relief  aground  at  Saint  Clair  Flats.    Released. 
4. — Propeller  J.  Bertschy  ashore  on  Port  Austin  Reef.   Releasejil. 

Schooners  Ethan  Allen  and  Glad  Tidings  damaged  by  collision  at  Chicago. 

Schooner  Gracie  M.  Filer  lost  her  jib-boom  in  Chicago  Hai^bor. 

Scow  J.  P.  Jones  ran  into  and  damaged  the  ferry-boat  Excelsior,  at  Detroit. 

Propeller  Favorite  broke  her  crank  off  Sheboygan,  Lake  Michigan. 
5. — ^Tug  Hector  broke  her  machinery  on  Saint  Clair  River. 

Scow  Mary  Ann  damaged  by  a  gale  on  Lake  Erie. 

Two  fishermen  drowne<l  in  Green  Bay,  Lake  Michigan. 
6. — Schooner  H.  A.  Kent  damaged  by  collision  with  schooner  W.  T.  Emery,  at  Cleve- 
land. 

Steam-barge  William  Crippin  aground  on  a  rock  in  the  river  at  Milwaukee. 

Schooner  William  Home  agroand  in  Saint  Clair  River. 
7. — Propeller  Oswegatchie  damaged  by  fouling  with  propeller  Dean  Richmond,  at 
Chicago. 

Canal-boat  Cuba  sprung  a  leak  and  water-logged  at  Chicago. 
.  Schooners  Montauk  and  Two  Fannies  arrived  at  Chicago  in  a  leaky  condition. 

Schooner  Mary  McVey  broke  her  rudder  by  collision  with  a  dock  at  Chicago. 

Tug  E.  P.  Perry  broke  her  shaft  in  the  river  at  Chicago. 

Schooner  Morning  Star  aground  near  Grass  Island,  Green  Bay.    Released. 

Propeller  Winslow  broke  her  crank  while  leaving  Buffalo. 

Schooner  F.  Leighton  ashore  at  Forty  Mile  Point,  Lake  Huron.    Released  in  a 
leaky  conditiou. 
B. — Schooner  Maggie  Thompson  lost  some  of  her  canvas  on  Lake  Michigan. 

Tag  Newell  Avery  burst  a  flue  on  Whi(e  Lake. 

Tog  Graham  broke  a  point  on  White  Lake. 

Schooner  Speed  damaged  by  collision  with  tag  American  Eagle,  at  Chicago. 
9. — Bark  Favorite  arrived  at  Chicago  minus  some  of  her  canvas. 

Steamer  R.  N.  Rice  badly  damaged  by  fire,  at  Detroit;  amount, $40,000. 

Steam-barge  Fayette  aground  in  river  at  Racine.    Released. 

Schooner  Dolphin  damaged  by  collision  in  Detroit  River. 
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Scow  Abnapee  and  scbooDer  Cayahoga  damaged  bj  collision  on  ^aat  abore  of 
Lake  Mfcbigan. 

Scbooner  Wayne  lost  ber  Jib-boom  by  collision  daring  a  gale  at  KiDgaton,  Ontario. 

Steamer  Keweenaa  arrived  at  Port  Huron  in  disabled  condition. 
10. — Scbooiier  Skylark  strnck  a  rook  and  sunk  in  Saint  Lawrence  River.    Raiaed. 

Schooner  Garibaldi  damaged  by  collision  with  a  dock  at  Buffalo. 

Schooner  King  Sisters  damaged  by  a  gale  on  Lake  Erie. 

Schooners  Harriet  Roes  and  J.  H.  Mead  damaged  by  a  gale  on  Lake  Erie. 

Schooner  W.  H.  Brown  lost  her  main  and  miszen  masts  in  the  passage  from  Lake 
Sapcrior. 

Schooner  Lewis  Ross  damaged  by  collision  with  a  dredge  at  Port  Colbome. 

Bark  British  Lion  lost  a  topmast  in  a  gale  on  Lake  Erie, 
tl. — Schooner  Louise  McDonald  damaged  by  collision  with  schooner  Graoie  M.  Filer, 
at  Chicago. 

Schooner  Charles  Hinckley  damaged  by  a  gale  on  Lake  Superior. 

Propeller  Annie  L.  Craig  arrived  at  Detroit  damaged  and  leaking. 
12. — Schooner  Cornelia  ashore  in  Green  Bay,  Lake  Michigan. 

Scow  Selt  and  schooner  Myrtle  damaged  by  collision  at  Chicago. 

Propeller  Depere  ran  into  and  damaged  the  schooner  Hope  at  Milwaukee. 

Steamer  City  of  Toronto  broke  her  machinery  on  L'lke  Ontario. 

Schooner  J.  G.  Masten  ran  into  and  damaged  the  schooner  Means  at  Buffalo. 
13.— Schooner  Mary  A.  Gregory  had  her  jib-boom  broken  by  a  gale  on  Lake  Mic^gan. 

Schooner  Winona  ashore  near  Portage,  Lake  Michigan.    lUsleased. 

Tog  Farragot  sunk  at  Toledo. 

Schooner  Belle  Walbridge  and  soow  Radical  danubged  by  oolttaioa  off  Chamber'a 
Island  light. 
14. — John  Foley,  sailor  on  scow  Monitor,  fell  overboard  and  drowned  at  Milwaukee. 

Steamer  Manitoba  ashore  at  Cockborn  Cnt,  Lake  Huron. 
15.— Scow  R.  D.  Holt  damaged  by  collision  at  Chicago. 

Schooner  Gerrit  Smith  ashore  on  Garrison  Point.  Toronto  Harbor.    Released. 

Schooner  Bettie  Calkins  damaged  by  a  gale  off  Big  Point  Sanble. 

Schooner  Joseph  Duval  and  scow  U.  S.  Urant  damaged  by  a  collision  in  a  fbg  oa 
Lake  Michigan. 

Schooner  Red  Wing  damaged  by  a  gale  at  Buffalo. 

Schooner  Live  Oak  damaged  by  a  gale  on  Lake  Michigan. 

Scow  Greenback  damaged  by  collision  with  propeller  Badger  State,  in  Detroit 
River, 
16. — Schooner  Lady  McDonald  went  ashore  daring  a  dense  fog  in  Little  Sandy  Bay, 
Lake  Ontario. 

Soow  Asa  Childs  damaged  by  collision  in  Saint  Clair  River. 

Propeller  Skylark  broke  her  machinery  on  Lake  Michigan. 
17. — ^Tog  J.  B.  Merrill  broke  her  wheel  in  toe  river  at  Milwaukee. 

Propeller  Antelope  broke  her  machinery  while  towii»g  on  Lake  Erie. 

Schooner  New  Dominion  sprung  a  leak  and  sonk  at  Oswego. 
18. — The  schooners  Kate  Gillet,  Lena  Johnson,  Melvin  S.  Bacon,  and  saow  Hunter 
damaged  by  a  gale  on  Lake  Michigan. 

Brig  C.  G.  Breed  arrived  at  Port  Huron  minus  a  jib-boom. 

Tug  L.  B.  Johnson  broke  her  wheel  in  the  river  at  Chicaca. 

Schooner  Mineral  State  aground  on  Grosse  Isle.    Released. 
19. — Schooner  Sophia  Minch  arrived  at  Chicago  in  a  damaged  condition,  caused  by  a 

storm  on  Lake  Michigan. 
20. — Schooner  E valine  strnck  by  lightning  and  badly  damaged  on  Lake  Michigan. 

Propeller  City  of  New  York  and  schooner  America  collided  near  Whitetisn  Point, 
Lake  Superior;  propeller  sunk  near  shore;  schooner  tilled  with  water  anU 
water-logged. 

Schooner  Gertrude  ashore  on  Racine,  North  Point,  Michigan.    Released. 

Barge  Eliza  arrived  at  Buffalo  minus  the  greater  portion  of  her  deck-load. 

Schoouer  Acorn  on  Meomquam  Point,  Lake  Huron. 

Scow  Harriet  Ann  beached  at  South  Haveu.    Released. 
21.— Steam-barge  Tempest  and  schooner  Gesine  damaged  by  collision  on  Lake  Michfgan. 

Bark  Norway  lost  her  Jib-boom  by  collision  with  schooner  Laura  Bell,  on  Lake 
Erie. 

Schooner  Geo.  W.  Sloan  damaged  by  striking  the  pier  at  Cleveland. 
22. — Steam-barge  Burlington  sprung  a  leak  in  Black  River. 

Steam- barfte  Duulap  damaged  by  collision  with  a  bridge  at  Bay  City. 

Schooner  M.  C.  Cameron  ashore  near  Goderich,  Lake  Huron. 

Steam-barge  H.  C.  Schnoor  aground  in  Sturgeon  Bay,  Lake  Michigan.    Released. 
23. — Schooner  Gamecock  damaged  by  collision  with  schooner  Antaunto  at  Chicago. 

Schooners  J.  G.  Masten  and  Thos.  Garvin  damaged  by  collision  at  Chicago. 
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21. — Schooner  Cossack  and  tng  Mary  ashore  on  Morgan's  Point,  near  Port  Oolborne. 
Coasack  released. 
Schooner  Batcher  Boy  agronnd  on  Grassy  Island.  Detroit  River.    Heleased. 
Schooner  Nellie  Teresa  grounded  in  harbor  at  BelleviUey  Canada.    Released. 
Schooner  Elva  damaged  by  collision  with  a  dredge  at  South  Haven,  Lake  Michigan . 
Schooner  Raleigh  damaged  by  a  sqnall  oflf  Kenosha,  Lake  Michigan. 
25.^Schooner  Montpelier  had  her  jib-boom  broken  by  coliision  at  Chicago. 

Scow  Rosabelle  capsized  and  lost  her  deck-load  in  a  squall  on  Lake  Saint  Clair. 
Schooner  Caroline  Marsh  ran  ashore  on  Ford's  Shoal,  Lake  Ontario,  during  a 

dense  fog.    Released. 
Schooner  Lucca  lost  some  of  her  canvas  in  a  sqnall  on  Lake  Erie. 
Schooners  W.  B.  Allen,  Mooticello,  Sweetheart,  Snnnyside,  04r.rioh.  Annie  Vongbt, 
Wenona,  Lady  DolFerin,  Nellie  Gardner,  W.  H.  Rounds,  Crosstuwait,  and  Con- 
test damaged  by  gale  at  Chicago. 
26.— Barge  G.  P.  Heath  oam^iged  by  fire  on  Lake  Michigan. 
27.— Tug  Relief  agronnd  in  Saint  Clair  River.    Released. 

Propeller  Susquehanna  broke  her  wheel  by  a  collision  with  a  dock  at  Milwaukee. 
28. — Schooner  Harry  Bissell  arrived  at  Chicago  minus  her  mainsail. 
Schooner  Negaunee  arrived  at  Chicago  leaking. 

Tug  Parker  ran  into  and  damaged  the  propeller  James  Fish  at  Chicago. 
Tog  J.  P.  Clarke  agronnd  on  Fighting  Island,  Detroit  River. 
A.  J.  Woolister,  sailor  on  propeller  Caldwell,  drowned  at  Bay  City,  Mich. 
29.— Steam-barge  George  Dnnbar  broke  her  machinery  on  Lake  M'chigan. 
Schooner  Adriatic  lost  some  of  her  canvas  in  a  gale  on  Lake  Michigan. 
Tug  I.  M.  Masters  broke  her  cylinder-head  near  the  Charity  Islands. 
Bark  America  lost  her  mizzenmast  in  a  gale  on  Lake  Michigan. 
Schooners  Rouse  Simons  and  C.  K.  Dixon  damaged  by  a  gale  on  Lake  Michigan. 
Schooner  David  Wagstaflf  damaged  by  a  gale  on  Lake  Huron. 
30. — Propeller  Messenger  damaged  by  fouling  with  schooner  Mary  A.  Gregory  at  Chi- 
cago. 
Schooner  Tuscola  damaged  by  collision  at  Chicago. 
Steamer  Clara  damaged  by  a  gale  at  Detroit. 
Schooner  William  Aldrich  and  barge  Mars  damaged  by  a  sqball  off  Little  Point 

An  Sable. 
Schooner  Lincoln  Dall  damaged  bv  a  gale  on  Lake  Erie. 

Schooners  John  Minor,  Mary  B.  Hale,  and  Mary  Collins  damaged  by  a  gale  on 
Lake  Michigan. 

SAML.  W.  RHODB, 
Sergeant  Signal  Service,  U,  S,  A, 
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Paper  43. 

Kashviixe,  Tknn.,  June  26, 1877. 

Sir  :  I  have  the  honor  to  snbmit  herewith  a  report  of  observations  made  in  the  car 
of  the  balloon  Buffalo,  on  a  voyage  from  Nashville,  l^enn.,  to  Gallatin,  Tenn.,  a  distance 

of  twenty-six  miles,  Jnne  18,  lb77,  from  5.03  p.  m.  to  7.18  p.  m. 

•  •••••• 

The  fallowing  is  a  detailed  description  of  the  arrangement  of  instruments  for  the 
ascension.     Taking  the  long,  narrow,  wooden  box  in  which  an  ordinary  mercurial 
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baTometer  la  transpoTteil,  tbe  Signal-OISce  oneroid  ttmi  Bret  placed  Mcarelr  in  ths  lop, 
or  Hud,  witb  the  face  sHdliil;  ralsod  aboTH  the  ed;;e  of  tha  box ;  directly  betov  tbi* 
and  to  the  enter  lide  waa  tBHtened  the  wet  bnlb  of  the  h;)(ro[i>eter,  the  scale  on  a  level 
nitb  the  edf(e  of  box.  At  the  aaine  height  on  the  initer  aide  of  the  box  lid  was 
placed  the  dry  tialb  of  hyj^meter. 

The  two  biilba  were  thns  about  foor  inobea  apart  when  the  box 
waa  open,  and  the  lid  conld  eaally  be  closed  witbnot  their  comiog 
In  contact.  Directly  under  the  wet  bulb  waa  aamall  flat- sided  bottle 
filled  with  rain-waler,  ioto  which  the  hygrometer- wick  waa  placed, 
one  extremity  projecting  and  drawn  ov«r  the  bulb. 

Below  the  Dottle  was  the  etaudard  exposed  ibermomeler,  fastened 
to  the  center  of  the  bottom  of  the  box  by  the  bratis  spriag  on  its 
back.  The  record-book  and  pencil  were  fastened  to  the  top  of  tbe 
box  by  a  cord.  On  aboard  havingaanrfaceof  IdiDches  by  lOiacbm 
and  1  an  inch  thick,  waa  fosteuM  a  small  clock,  sncb  as  Is  need  by 
euftineera,  also  Vrofeaaor  King's  aneruid  barometer  (adjttsted). 

Id  addition  to  theae  iuatmmenta, n  compass,  sand-glusa,  map*,  and 

oitone  test-papers  were  taken.    A  I'ghted  Davy's  salety-laiap  was 

J  ^      also  taken  fur  night-obsorvationa,  being  laanud  tor  the  oecasioa  by 

3      Dr.  Geo.  8.  BlMckie,  profeaaor  of  cbenilstry.     The    lonj;    box   was 

IieteDed  upright  in  tbe  basket,  so  as  to  bring  tbe  barometer  and 

iimHiii.i.-iiiri™.  hygrometer  above  tta  rim,  and  the  board 

iir  ,n  ^^  ^.^^  alongside  entirely  above  tbe  lim 

of  the  basket. 

Tbe  ascent  waa  made,  tiom  a  vacBDt  lot 
on  uneuf  the  main  stmetaofthe  city,  and  at- 
tracted a  large  crowd.  The  Buffalo  ia  made 
of  Wamsntta  mnalin,  and  baa  acapacity  of 
912,000  en  bio  feet.  Thecarisof  wicker-work, 
about  four  feel  wide,  seven  feet  long,  and 
three  feet  deep,  and  as  it  contained  seven 
persona,  besides  a  large  quantity  of  provis- 
ions, ballast,  &.O.,  on  this  voyage,  it  can  be 
•eeu  there  was  not  much  room  for  work. 
,  bat  a  heavy  shower  of  rain  Interrupted 
was  on  the  ground  with  the  iDatmmenCs  at 
..  r J  1,^  tA\iea 


The  honr  fixed  for  the  oacent  waa 
the  Inflation  and  delayed  the  depart! 

ui.,  and  at  3.1(6  p.  m.  began  the  serirs  of  obeervutiona.    At  5  p. 


3.30  p.  ij 
myplac 


n  tbe  CI 


'  and  secured  the  instruments,  aud  at  5.tKt  p.  m.  tbe  balloon  left  tbe 


The  gas  nscd  was  carboretted  hydrogen  frobi  the  street,  and  it  remained  perfectly 
transparent  during  tbe  voyage.  At  the  moment  of  starling,  the  sky  was  about  three- 
fourths  covered  with  cumn la-stratus  clouds,  but  tbe  sun  waa  ahining  brightly  on  the 
balloon,  and  It  rose  rapidly,  being  carried  dne  north  by  a  gentle  breeze.  At  5.15  p.  m. 
we  were  over  the  CuuibcrlaDd  River,  3.600  feet  high  and  half  a  mile  from  the  point  of 
starting.  By  diacbarging  a  amall  quantitv  of  ballaat  we  rose  to  a  beigbt  of  4,'AIO  feet, 
passing  over  the  town  of  Edgefleld.  and  desoeuding  beyond  it  to  within  1,300  fet>t  of 
the  earth.  Tlmcou'euls  of  one  tEud-bag  waa  now  emptipd,  and  the  balloOD  roseajfain, 
passing  through  a  thin  vapor  which  appeared  below  like  foK. 

Meanwhile  a  dense  wall  of  threatening  inky-black  nimbus  clond  was  rapidly  ap- 
proaching us  from  southwest,  and  the  rain  conld  be  plainly  seen  falling  in  waving  sheets 
to  tbe  earth  below  it.  Tbe  sun  was  shining  brightly  under  tbe  border  of  a  westeni 
jirojection  of  this  clond,  and  the  familiar  fan-ahaped  shadows,  reeembling  tbe  merry 
dancers  of  tbe  aurora,  were  projected  upon  tbe  earth  almost  beneath  the  car. 

As  tbe  doud  came  alongside  it  appeared  In  great  commotion,  as  if  being  torn  by 
violent  winds,  tbongh  no  wind  was  felt  in  the  car.  Loud  thunder  was  now  hi'an),aoa 
seemed  very  close,  indeed,  as  the  balloon  was  in  the  ragged  border  of  tbe  clond.  At 
5.46  out  direction  bad  changed  to  north -northeast,  aud  the  thuuder-olood  hod  passed 
under  us,  poariog  a  perfect  deluge  of  water  on  tbe  oonntry  below,  while  it  is  risiog 
rapidly  aroand  us.  Altitude,  5,510  feet,  and  we  are  floating  along  immersed  ia  tbe 
dense  fog,  which  ponrs  apwanJ,  and  shuts  off  all  sight  of  the  earth  or  sky.  At  5.50  we 
had  fallen  about  500  fui-t  inbo  the  clond,  and  the  rain  was  heard  pattering  on  the 
aerostat  above.  The  balloou  soon  emerged  from  tbe  clond  and  it  passed  rapidly  away, 
leavins  the  sua  shining  again.  We  now  looked  anxiunsly.for  a  rainbow,  but  none 
appeared,  much  to  our  disuppointment. 

The  Cumberland  River  whs  crossed  again  at  5.5S  p.  m.,  and  at  6.54  a  beautiful 
shower  of  rain  was  seen  falling  to  eastward,  apparently  about  one  mile  distant.  . 

Tbe  cloud  from  which  this  sbower  fell,  appeared  to  project  like  an  arm,  oone-ahaped, 
apex  toward  ns,  from  tbe  main  body  of  vapoi,  and  its  upper  aorface  aeemed  on  a  level 
witb  ne.  The  rain,  as  it  fell,  waved  io  the  briak  wind  like  an  ioiniense  pieoe  of  canvas. 
WesooB  afterward  encountered  this  breeze,  and  were  earned  along  rapidly  atabeight 


42 


J^re^suve        Alliir^de 


Jrteke^  f6' 


17 


/8- 


(9- 


ZQ- 


Zl 


zr- 


ZM- 


if  J  78  feet 


/6,9S0 


'4^376 


-fZ^ttZ. 


-^,^19. 


/OiiS 


.#,8  30 


;.^8z 


5J^o 


4-j*r 


4f,f»9 


J  OSI 


Zfi  O/ 


999 


HovizOH^tcLL  7^iro/ec£f^9c 


/^-^ 


/7- 


i  9" ' 


aJtnuOiu,  cCt>vu^ 


Ptty 


CCtru^ 


'k,  C^^uj^ 


^        7        7      AUM*        •        '        •        ^        f       **        9      f9      'O     f/       tt       II       t9      tA 

M  \  r  \  y.'f  Y  f  'r{  r  r  f  r  y  r  i  T 

/     /I     /f    ju    Af     it    ii    jt^    /r    u    £;     li    xf    Jb     u     iiiiSi^s 


.t 

^ 


11 


fl  ill 


4j 


^o-- 


21— 


£Z^ 


-53— 


ZS^ 


JU^ 


ZJ^ 


ZM- 


Zf^ 


so^ 


incJi^ 


GtxZ2^      £^ye/cL^^    Jii^/94    /^'  A   /^^/^^.GaZial^ltAi^ 


J 


REPORT   OP  THE   CHIEF   SIQNAL-OFPICER.  543 

of  abont  2,000  feet.    At  6.09  the  Catnberland  River  was  orossed  again,  another  light 
Bbower-of  rain  falling  on  the  balloon  at  6.05  to  6.10  p.  m. 

The  sky  was  at  this  time  overcast  with  onmnlo-Htratus  and  nimbus  olonds,  but  they 
soon  moved  away,  and  at  6.35  p.  m.  the  sun  was  shining,  and  nnder  its  iuduenoe  the 
aerostat  rose  rapidly. 

The  cnmulo-stratuB  assumed  more  the  cumnlns  form,  and  at  6.45  p.  m.  we  were  the 
center,  apparently,  of  a  circle  of  the  fleecy  vapor  masses.  Small  patches  of  tilmy  cirri 
were  visible  above,  flouting  slowly  from  the  west,  and  the  speed  of  the  balloon  dimin- 
ished as  it  ascended.  The  sun  was  now  abont  5^  above  the  horizon,  and  shining 
brightly  on  the  balloon.  I  exposed  ozone  test-papers  at  6.35  p.  m. ;  one  in  sunlight 
and  one  in  shadow. 

The  one  in  sunlight  was  colored  in  half  an  hour  to  6  on  the  scale  (Sohonbein).  Th^ 
one  in  shadow  was  tinged  slightly.  We  had  now  passed  the  line  of  Oavidsion,  and 
were  in  Sumner  County,  Tennessee. 

At  7.03  p.  m.  the  greatest  altitude  of  the  voyage  was  reached,  6,580  feet,  and  the 
clonds  were  floating  oelow  in  fleecy  tufts.  The  town  of  Qallatm  wa«  m  piabin  view, 
and  we  commenced  at  once  to  descend  slowly  toward  it.  Professor  King  decided  to 
stof)  there,  as  night  was  coming  on, and  the  country  beyond  was  timbered  and  sparsely 
settled.  As  we  neared  the  earth  the  population  began  pouring  toward  the  balloon, 
and  when  the  drag-rope  touched  the  ground,  at  7.16  p.  m.,  it  was  soon  caught  up  and 
secured  to  a  tree.  We  were  then  drawn  to  the  ground  in  an  open  fleld  half  a  mile 
from  the  center  of  Gallatin  and  twenty-six  miles  from  Nashville,  touching  the  earth 
at  7.18  p.  m. 

The  travelers  stepped  from  the  car,  and  I  proceeded  to  make  the  series  of  ground- 
readings,  commencing  at  7.25  p.  m.  The  twilight  wsm  deepening  when  I  had  recorded 
the  last  observation,  and  the  balloon  had  been  towed  into  the  town,  where  the  bask»)t 
was  loaded  with  stone  and  left  in  the  care  of  the  town  police  for  the  night.  The 
party  was  then  entertained  at  supper  by  the  President  and  Faculty  of  Neophogen  Col- 
lege, and  afterward  by  the  Mayor  and  town  council,  who  spared  no  effort  to  make  our 
short  stay  most  delightfnl. 

Especial  mention  is  due  to  Professor  Casimir  Zdanowioz  for  attentions  shown  your 
observer. 

Professor  King's  aneroid  was  adjusted  to  the  reading  of  the  Signal-Offlce  aneroid  be- 
fore starring  from  Nashville,  and  was  used  for  one  observation  on  this  voyage ;  tlie 
Signal-Office  instrument  reading  only  to  24  inches.  The  valve*rope  was  not  used  by 
the  aeronaut  on  this  vo^'age. 

No  feeling  of  discomforL  was  experienced  by  any  one  of  the  party  during  the  voyage, 
and  our  overcoats  were  nseless  baggage. 

Very  respectfully,  your  obedient  servant, 

A.  C.  FORD, 
Sergeant  Signal -Service,  U.  S.  A. 

To  the  Chief  Signal-Officer, 

Waehington,  D,  C, 
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Record  of  ohservaiiona  laken  on  balloon  voyage  from  Nashville  to  Gallatin,  Tenn,,  June  18> 
1^77.    Prof,  S,  A,  King^  aeronaut ;  Sergeant  A .  C.  Ford,  Signal 5errtce,  17.  iS.  A.,  ^eerctr. 


Date  mod  time. 

^M 

Hygrometer. 

Remarks. 

1877. 

P.M. 

is 

Dry 

bulb. 

Wet 
bulb. 

Jnne    18 

3.38 

99.010 

87 

79 

Taken  on  groand  near  balloon,  Kaibvflle,  Tenn. 

3.40 

99.050 

K7 

79 

3.42 

29.050 

87 

79.5 

3.44 

99.049 

87 

7a  5 

3.46 

99.050 

87 

81 

3.48 

99.025 

87 

81 

3.  SO 

99.025 

b7.5 

81.5 

- 

a  59 

99.090 

87.5 

81.5 

3.54 

99.020 

87.5 

8L.5 

3.56 

99.095 

88.0 

89 

5.00 

99.025 

H8.0 

83 

Left  the  groand  5.03  p.  m. 

5.05 

98.910 

87 

76 

5.06 

97.950 

85 

74 

5.07 

27. 520 

83 

79 

Moving  dae  northward. 

5u08 

37.400 

82.5 

73 

5.10 

97.110 

82 

75 

5l18 

97.050 

89 

76 

5.15 

97.495 

89 

76 

\CroM  Cnmberland  Riyer  abont  half-mile  from  starting  point 
;Virection  north. 

."Kit' 

26.400 

80 

7a  5 

5.20 

95.950 

79 

74.5 

5.98 

98.500 

79 

74 

Passing  over  BdgefleUL 

5.30 

98.700 

80 

?a5 

5.35 

97.400 

79.5 

74.5 

5.40 

95.550 

79 

74 

Pass  throngh  thin  clmid,  like  a  vapor. 

5.43 

35.260 

77.5 

71.5 

Cloud  appears  below  ns  like  fog. 

5.44 

94.f>fl0 

76.5 

71 

Thnuder  heard  from  a  oamnlus  cloud  in  southwest. 

5.46 

94.820 

75 

69.5 

Direction  north-northeast  above  a  onmolos  cloud  which  is  rap- 
idly ristng. 

5.50 

94.830 

74 

69 

Immersed  in  thunder-oloud. 

5.58 

25.230 

74 

69 

Raining  on  balloon ;  cross  Cumberlaad  River. 

5.54 

25.845 

74 

7a5 

Raining  to  eastward. 

5.56 

97.000 

75 

79 

6.09 

98.290 

76 

73 

Carried  along  briskly  by  the  breeze  attending  rain-falL 

6.05 

27.750 

77 

74 

Raining  on  balloon.                                                « 

6.10 

28.050 

73 

75 

Raining  on  the  balloon. 

6.1ft 

27.955 

79 

75 

6.90 

93.600 

79 

74 

Shower  to  eastward. 

&9ft 

27.420 

79 

74 

• 

6.98^ 

Vf.  412 

7a  5 

74 

Distant  thunder. 

6.35 

26.960 

78.5 

73.5 

Sun  shines  on  balloon,  oaasing  it  to  rise. 

6.40 

96.550 

7a  5 

71 

6.45 

95.600 

75 

69 

Surrounded  by  fleecy  vaporous  masses  of  comnlus  donds;  flimy 
cirri  visible  above. 

6.50 

95.100 

79 

66 

6.52 

24.500 

70 

«5 

6.55 

34.1U0 

68 

62 

7.00 

24.000 

67 

63 

Have  passed  from  Davidson  into  Sumner  Coanty. 

7.03 

23.800 

67 

ai 

Proferaor  King's  barometer  (adjunted)  used. 

Clouds  below  balloon ;  sun  sets  behind  a  bank  of  stratus. 

7.05 

24. 000 

67 

63 

7.10 

95.800 

68 

66 

1  7.1« 

26.8U0 

69 

6i 

7.  Jo 

97.500 

71 

70 

Drag-rope  (350  feet  long)  touched  the  ground  at  7.16  pu  m. 
Landed  half-mile  fkx>m  center  of  Gallatin,  Tenn.,  and  96  mile^ 

7.18 

from  Nashville^ 

7.95 

99.000 

73 

70 

\  Taken  on  the  groand  at  Gallatin,  Tenn.,  after  landing. 

7.98 

99.050 

73 

70 

7.30 

29.050 

';3 

70.5 

7.39 

29.060 

72.5 

70 

7.34 

29.060 

72.5 

70 

[  This  rise  In  aneroid  may  be  due  to  instrumental  error  or  fluctn- 

7.36 

99.060 

79.5 

70 

aliens  due  to  strain  of  aneroid. 

i  7.38 

99.105 

•J9 

70 

7.40 

99. 105 

79 

69.5 

7.42 

29. 105 

79 

69.5 

\ 

7.44 

99.110  1  79 

69.5 
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Paper  44 
*  '     Capk  Hknhy,  Vjl,  April  10, 1877. 

Sir  :  In  compliance  with  the  following  telegram  : 

"  Washington,  D.  C,  March  27, 1877. 
"  To  Sergeant  Stein,  Cape  Henry : 

**  The  Chief  Signal-OfiElcer  directs  me  to  say  that  he  is  very  much  pleased  with  year 
conduct  and  good  sense  displayed  dnrinfl;  the  recent  storm,  and  desires  yon  to  make  a 
fall  report  of  the  storm,  and  to  include  in  same  all  messages  sent  or  received  concern- 
ing the  wrecked  vessels. 

"C.  E.  KILBOURNE." 

I  have  the  honor  to  snhrait  the  following  report  of  the  storms  which  prevailed  on  this 
coast  from  March  21  to  March  30,  and  also  an  acconnt  of  the  marine  disasters  which 
occurred  in  the  vicinity  of  this  station. during  that  time. 

At  12.40  a.  m.  of  March  21,  cautionary  signals  were  ordered  up,  and,  although  the 
weather  was  fair  at  the  time,  it  soon  was  proved  how  correct  the  forecast  was. 

The  day  opened  cloudy,  with  rapidly  falling  barometer  and  a  gentle  to  fresh  south 
wind.  In  the  afternoon,  at  3  p.  m.,  rain  set  in,  and  during  the  evening  a  thick  fog 
spread  suddenly  over  the  sea,  dissipating  at  times  as  rapidly  as  it  had  made  its  appear- 
ance. A  fog  of  this  kiod  is  one  of  the  greatest  dangers  to  be  encountered  in  this 
vicinity  by  mariners,  as  it  seems  that  the  then  only  occasional  sight  of  the  two  lights 
(Cape  Henry  and  Cape  Charles  lights)  at  the  entrance  of  the  bay  causes  them  to  come 
too  close  to  the  peculiarly  formed  shore,  and,  before  they  are  aware  of  its  proximity^ 
are  fast  aground. 


.fc> 


Between  8  and  9  o'clock  p.  m.,  during  these  occasional  liftings  of  the  fog,  I  noticed, 
southeast  of  the  Signal-Office,  a  bright  flash  light ;  but,  as  it  was  the  customary  light 

35so 
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ffhown  by  vessels  wishing  to  attract  tbe  attention  of  the  pilots,  I  did  not  obserre  it 
loDK»    Rain  was  con  tinning,  and  barometer  still  rapidly  falling  at  last  observation. 

At  1.45  a.  m.  of  March  22,  the  wind  shifted  to  northeast  and  Increased  in  force.  Tbe 
day  opened  rainy  and  thick,  with  stationary  barometer,  constantly  increasing  northeast 
winds,  and  unusually  heavy  sea  from  same  direction.  At  the  Arst  lookout  in  the 
morning,  at  the  same  point  where  on  the  previous  night  I  had  observed  the  flash-light, 
a  large  full-rigged  ship  was  lying.  As  I  could  not  distinguish  from  the  office  whether 
she  was  anchored  or  aground,  I  went  down  the  beach  to  ascertain,  and  was  in  time  to 
see  the  surf- boat  of  the  Life-Saving  Station  No.  1  trying  to  make  her  way  to  the  ves- 
sel, but  the  current  was  so  strong  that  after  several  unsuccessful  attempts  it  had  to  be 
given  up. 

I  immediately  returned  to  station,  and  hoisted  "  attention  signals,"  to  be  in  readi- 
ness in  case  weather  should  become  clear  enongh  to  open  commnnication  with  the 
stranded  vessel  by  means  of  the  **  international  code  signals,"  which,  after  a  shore  time, 
was  effected,  and  constantly  kept  up  while  she  remained  ashore.  At  1  p.  m.  the  wind 
had  reached  a  velocity  of  48  miles  per  hour,  and  toward  evening  shifted  to  the  north- 
west, when  rain  ceased  and  weather  became  clear.  Cautionary  signals  were  lowered 
at  6..35  p.  m.,  and  wind  gradually  abated,  although  blowing  very  brisk  antil  next 
morning,  sea  continuing  very  heavy  throughout  the  next  day. 

On  March  24,  at  7.25  p.  m.,  cautionary  signals  were  again  ordered  up,  and  about 
twenty -four  hours  later  one  of  the  most  severe  storms  of  the  season  was  approaching 
this  station. 

March  25,  opened  fair,  with  a  brisk  southeast  wind,  and  toward  night  the  barometer 
commenced  falling  rapidly,  and  rain  set  in.  which  continued  at  intervals  through  tbe 
night  and  following  day,  accompanied  in  tne  morning  of  March  26  by  thick  fog,  dur- 
ing which  three  barks  were  stranded  near  this  station,  within  a  mile  of  each  other. 
The  barometer  fell  rapidly  throughout  March  26,  and  the  center  of  the  storm  was  ap- 
parently near  this  station  at  11.4  p.  m.  observation,  when  the  barometer  stood  at  its 
lowest  (29.330  inches),  and  a  comparative  calm  was  prevailing.  During  the  night  the 
wind  shifted  suddenly  to  northwest,  and  rapidly  increased  to  a  velocity  of  40  nnles  per 
hour  at  9  a.  m.  of  March  27,  continuing  to  blow  at  this  rate  until  12.20  p.  m.  of  Marcn 
30,  almost  four  days  in  succession,  during  which  the  barometer  rose  steadily,  and 
weather  became  clear  and  settled. 

I  submit  herewith  a  rough  diagram  of  the  coast  at  this  point,  and  of  the  relative 
position  of  tbe  signal-office  and  the  vessels  which  were  stranded  daring  the  storms ; 
and,  in  order  to  show  the  work  done  and  the  benefit  derived  by  these  vessels  from  the 
Signal  and  Telegraph  station  at  this  point,  I  embody  the  following  messages  transmitted 
from  and  to  this  station,  which  will  fully  demonstrate  that  the  Signal  Service  in  these 
instances  has  indirectly  been  the  means  of  saving  human  life,  and  property  of  great 
value;  and  perhaps  it  is  appropriate  for  me  to  mention  here  that  all  parties  concerned 
have,  in  very  flattering  terms,  expressed  their  high  appreciation  of  the  services  ren- 
dered by  the  signal  service  in  connection  with  these  vessels : 

1. 

Caps  Hbnrt,  Yiroiiiia,  March  SS,  1877. 

B.  Sl  J.  Baker  Sl  Co  ,  Norfolk : 

Large  ship  ashore  at  Cape  Henry,  7.50  a.  m. 

STEIN,  SergeonL 

2. 

Caps  Henrt,  Viroinia,  March  22, 1877. 
Chief  Sional-Offiobr,  W<uhington: 

Large  ship  went  ashore  near  this  station  last  night.  No  particulars  can  be  ascer- 
tained at  present  as  the  weather  is  too  thick  to  open  communication,  and  the  life- 
saving  crew  of  station  No.  1  was  driven  back  by  the  heaty  sea  when  attempting  to 
board  her.    Wreckers  have  been  notified. 

8.25  a.  m. 

STEIN,  SergeamL 

3. 

Caps  Hekbt,  Virginia,  March  ^^  1877. 
Chief  Signait Officer,  WaMngUm: 

Communication  through  means  of  international  signal-code  has  been  effected  by  me 
with  ship  ashore  at  this  station.  She  wants  two  steam-tugs,  and  I  shall  telegraph  to 
B.  &.  J.  Baker  6l  Co.,  wreckers,  at  Norfolk,  to  send  them. 

8.45  a.  m. 

STEIN,  iS^ry«fl»l. 
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4. 

CiPS  Hbnry,  Yiroinia,  March  22, 1877. 

B.  Sl  J.  Baker  &,  Co.,  Nwff4lk : 

Ship  signals  to  me  to  send  ibr  two  steam-tags.    Send  them  and  answer  when  they 
can  be  expected. 
8.47  a.  m. 

STEIN,  Sergeant. 
ft. 

Capk  Hjbnry,  Viroznia,  March  22, 1877. 

Chirf  Sional-Officsr,  fVaekingUm: 

Have  hoisted  signals  to  ask  ship's  name  or  signal  numbers,  but  no  answer  as  yet. 
They  desire  to  get  a  line  from  shore,  and  I  have  communioated  the  facts  to  the  keeper 
of  life-saving  station  No.  1,  who  is  now  trying  to  fire  a  line  to  her. 
9.25  a.  m. 

STEIN,  Sergeant. 
6. 

Cape  Hbnry,  Virginia,  March  22, 1877. 

Chikf  SionaI/*Officbr,  Washington : 

Name  of  ship  ashore  is  Winchester,  from  Liverpool,  bound,  in  ballast,  to  Norfolk  ; 
Captain  McDonald.    Crew  27,  all  told.    All  safe. 
9.40  a.  m. 

STEIN,  Sergeant. 
7. 

Cafe  Hbnrt,  Virginia,  March  22, 1877. 

B.  Sl  J.  Baker  A  Co.,  Norfolk  : 

Captain  McDonald,  of  the  ship  Winchester,  ashore,  desires  to  have  fifty  men  to  dis- 
charge ballast. 
9.45  a.  m. 

STEIN,  Sergeant 

8. 

Norfolk,  Va.,  March  22, 1877. 

Captain  McDonald,  Ship  Wincheeter,  Cape  Henry,  Virginia : 

Bakers  have  both  ready,  which  will  go  down  as  BOon|as  the  weather  moderates. 
We  have  cabled  your  owners. 
10.25  a.  m. 

REYNOLD  BROTHERS. 
9. 

Washington,  D.  C,  March  22, 1877. 

WiLUAM  Henbly,  Keeper  of  lAfe-Saving  Station  No.  1 : 

Let  no  means  be  untried  to  get  line  to  vessel  ashore  at  your  station.  If  she  is  too 
far  from  shore  to  be  reached  by  mortar  it  seems  to  me  yon  ought  to  be  able  to  carry 
line  to  her  with  surf-boat.  If  snrfmen  put  on  cork-Jackets  there  is  little  danger  of 
loss  of  life  should  boat  upset.  At  Racine  one  of  our  surfmen  took  line  to  stranded 
vessel  through  surf  where  surf-boat  could  not  live.  With  Merriman's  rubber  life-sav- 
ing dress,  suppose  yon  try.  that.  It  is  impossible  for  a  man  to  drown  in  it.  Do  not  let 
the  service  he  disgraced  in  your  hands.  Report  progress  by  telegraph  from  your  sta- 
tion. 
11.45  a.m. 

8.  L  KIMBALL, 
In  charge  of  Life-Saving  Service. 
10. 

Cape  Hbnrt,  Virginia,  March  22,  1877. 
Chief  Signal-Officer,  Wdehington: 

Wonld  state  that  the  snrfmen  of  life-saving  station  No.  1  attempted  twice  to  reach 
ship  with  surf-boat,  but  each  time  were  driven  back  by  the  heavy  sea.  They  are  now, 
with  the  assistance  of  the  chief  mate  of  stranded  vessel,  trying  to  get  line  to  her. 

11.55  a.  m. 

STEIN,  Sergeant. 
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11. 

Cape  Henry,  Virginia.,  J^arek  22, 1877. 
Chief  Signal-Officer,  WMhingion: 

After  UDBnccesbdil  trials  to  fire  a  line  to  ship  by  mortar,  a  line  from  vessel  has  been 
fi^ot  to  the  shore  by  means  of  being  fastened  to  a  barrel,  and  attempts  are  being  made 
to  rnn  life-oar  back  and  forward  ror  the  purpose  of  bringing  crew  ashore. 
1.50  p.  m. 

8TEIN,  Sergeant. 
12. 

Washington,  D.  C,  Marth  22, 1877. 
Sergeant  Stein,  Cape  Henry,  Virginia : 

General  Myer  directs  that  you  report  as  rapidly  as  you  secure  additional  information 
in  regard  to  ship  Winchester,  ashore  at  your  station. 

3.05  p.  m. 

C.  E.  KILBOUBNE. 
13. 

Washington,  D.  C,  March  22, 1877. 
Sergeant  Stein,  Cape  Henry,  Virginia : 

Are  the  crew  of  the  Winchester  all  safe,  as  reported  in  your  telegram  of  9.30  a.  m.? 

3.06  p.  m. 

MTER,  General. 
14. 

Cape  Henrt,  Virginia,  March  22, 1877. 
Chief  Signal- Officer,  Washington: 

Yes ;  crew  of  Winchester  all  safe  so  far ;  will  have  additional  information  soon. 
3 10  p.  m. 

STEIN,  Sergeant 
15. 

Cafe  Henrt,  Virginia,  March  22, 1877. 
Chief  Signal-Officer,  Washington: 

Life-car  is  now  steadily  working ;  seven  of  the  crew  have  been  gotten  ashore. 
4.27  p.  m. 

STEIN,  Sergeant 
16. 

Cafe  Henry,  Virginia,  March  23, 1877. 
Chief  Signal-Officer,  Washington: 

Ship  Winchester  during  last  night  has  been  driven  high  up  on  the  shore,  and  is  now 
lying  steadily,  without  leaking  to  any  extent,  head  toward  shore.     No  danger  an- 
ticipated.   One  of  the  wrecking-tugs  has  jast  arrived,  but  has  anchored  off  the  ship, 
sea  being  too  heavy  to  commence  work  immediately. 
8.45  a.  m. 

STEIN,  Sergeant 
17. 

Cape  Henry,  Virginia,  Mardi  23, 1877. 
Chief  Signal-Officer,  Washington: 

Captain  McDonald  of  the  Winchester  came  ashore  this  morning  and  sent  his  men 
back  to  the  ship,  in  order  to  assist  when  wrecking-tug  is  able  to  lay  cables ;  meanwhile 
the  life-saving  car  continues  in  working  order.  Sea  continues  heavy,  and  wrecking-tug 
has  not  yet  succeeded  to  come  closer.  Captain  McDonald  informs  we  that  the  most 
blame  In  the  disaster  is  to  be  attributed  to  the  fact  that  no  pilots  were  about  to  notice 
his  flash-lights  when  nearing  the  capes. 
11.58  a.  m. 

STEIN,  Sergeant 
18. 

Cape  Henry,  Virginia,  March  23, 1877. 
S.  I.  Kimball, 

In  charge  of  lAfe-Saving  Service,  Treasury  Department,  Washington : 

Communications  have  been  established  since  yesterday.    No  lives  endangered.    All 
is  now  in  good  working  order.    The  wreckers  are  at  anchor  outside  the  reef,  and  will 
probalily  save  the  vessel  as  soon  as  the  gale  abates,  as  she  is  favorably  located. 
12.02  p.  m. 

J.  J.  GUTHRIE, 
Superintendent  Life-Saving  Service,  l^xth  Dtstriet 
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19. 

Caps  Henrt,  Virginia,  March  24, 1877. 
Chief  Signal-Officer,  Wcuhifigion : 

Ship  WincheBter  is  lying  in  same  position  as  yesterday.     Wreckers  have  just  snc- 
ceeded  to  lay  cables,  and  everything  is  favorable  for  speedy  work. 

9.25  a.  m. 

STEIN,  Sergeant 

20. 

Cafe  Henrt,  Virginia,  March  24, 1877. 

S.  I.  Kimball, 

In  charge  of  Life-Sating  Service,  Washington : 

Ship  Winchester  Is  not  in  immediate  danger.    The  wreckers  have  charge  of  her,  and 
laid  out  cables  for  hauling  her  off,  and  everything  has  been  done  by  keeper  and  snrf- 
meu  that  could  be  done.     No  further  necessity  for  me  remaining  here,  everything 
working  favorably,  and  therefore  return  to-day. 
10  a.m. 

J.  J.  GUTHRIE, 
Superintendent  lAfe-Saving  Service,  Sixth  District 

21. 

Cape  Henry,  Virginia,  March  25, 1877. 

Chief  8ignal>0fficbr,  Washington : 

Ship  Winchester  remains  in  favorable  position  without  leaking.    Wreckers  have 
laid  anchors  and  cables  and  have  all  apparatus  aboard.    Commence  heaving  ballast 
overboard  early  this  morning,  and  it  is  expected  to  get  her  afloat  next  spring- tides. 
8.15  a.  m.  » 

STEIN,  Sergeant 
22. 

Cafe  Henry,  Virginia,  March  26, 1877. 

Chief  Signal-Officer,  Washington: 

Last  night  during  the  prevailing  heavy  fog  another  full-rigged  ship  and  two  barks 
went  ashore  near  this  station  within  a  mile  of  each  other.    Only  the  ship  is  withiu 
signaling  distance,  but  the  weather  remains  too  foggy  to  obtain  particulars  at  present. 
8.15  a.  m.  * 

STEIN,  Sergeant 
23. 

Cafe  Henry,  Virginia,  March  26, 1877. 

B.  &  J.  Baker  Sl  Co.,  Norfolk: 

Another  ship  and  two  barks  ashore  near  this  station. 
No' particulars  yet. 
8.15  a.  m. 

STEIN,  Sergeant 
24. 

Cafe  Henry,  Virginia,  March  26, 1877. 

Chief  Signal-Officer,  Washington : 

The  main  and  mizzen  masts  of  the  full-rigged  ship  reported  as  having  run  ashore 
last  night  near  this  station  have  Just  fallen  overboard.    My  attention-signals  have  not 
been  answered  yet,  and  crew  of  life-saving  station  has  not  succeeded  to  board  her. 
8.45  a.  m. 

STEIN,  Sergeant 
25. 

Cafe  Henry,  Virginia,  March  26, 1877. 
Chief  Signal-Officer,  Washington: 

While  down  the  beach,  during  a  break  of  the  thick  fog,  I  succeeded,  by  means  of 
field-glasses,  to  make  out  the  name  of  the  unknown  ship  to  be  Pantser. 

9.26  a.  m. 

STEIN,  Sergeant 
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Capb  Hxkbt,  Vibginia^  Mawtk  26  1877. 

Cbdcf  Sional-Offickb,  Wtukinffiam: 

Ship  WiDchester  remains  in  her  faTonble  poeition,  well  npon  shore,  mod  no  danger 
is  anticipated  iiom  the  prevailing  storm.    She  does  not  leak  to  any  extent. 
9J2tia.m. 

STEIN,  teyassl. 
27. 

Capb  Hbrbt,  Yibodiia,  Jfardk  96, 1877. 
Chibf  8iaNA]>0FncBR,  Wathingitm  : 

The  two  harks  reported  ashore  are  the  Italian  hark  Franceshino,  Capt  O.  B.  Brogli- 
ano,  and  Monte  Tabor,  Captain  Cnneo,  both  in  ballast,  consigned  to  83hiafl9no,  Baltimore, 
Md.  The  ship  reported  is  the  Norwegian  bark  Pantser,  also  boond  in  ballast  to  Balti- 
more. The  wreckers'  snrf-boat  boarded  tbe  stranded  vessels  and  sent  for  the  neeessary 
assistance.  The  crew  of  life-saving  station  sneceeded  in  firing  line  to  the  Norwegiss 
bark  Pantser,  bnt  it  seems  that  she  docs  not  desire  to  avaU  harself  of  it,  as  the  crew 
does  not  haul  line  in. 

10.50  a.  m. 

STEIN,  StrgeamL 
28. 

Capb  Henby,  Viboinia,  March  26, 1877. 

B.  A  J.  Bakeb  St  Co., Norfolk: 

Boarded  tbe  two  Italian  barks  Franceshino  and  Monte  Tabor,  ashore  one  mile  north 
of  station,  both  in  ballast,  oonsiffned  to  8chiaffino,  Baltimore,  Md.  Also  Norwegian 
bark  Pantser,  in  ballast,  bound  to  Baltimore,  ashore  opposite  station.  Advise  SehialSao 
and  send  all  the  assistance  yon  can,  anchors,  cables,  and  tngs.*  Answer  at  once  and  let 
me  know  if  yon  want  any  rarther  information. 
11.0.3  a.m.  '  * 

WHITNEY. 
29. 

Norfolk,  Ya.,  Marek  26, 1877. 

Captain  McDonald,  Ship  WindugUr,  Cape  Htnry^  Virginia: 

The  following  telegram  was  received  this  morning  from  Crospaw,  addressed  to  ns: 
*'  Was  Winchester  abandoned  at  any  time  by  captain  and  crew  aner  accident  t" 
We  have  replied,  '*  She  was  not  abandoned.'' 
11.20  a.  m. 

BETNOLD  BBOTHEB& 
30. 

WA6BINOTON,  D.  C,  Jfardk  26, 1877. 

Sergeant  Stein,  Capa  Hemnf,  Virginia: 

Wind  will  shift  to  north  or  northwest  strong  to-night. 
11.45  a.m. 


31. 

Captain  Kundbbn,  Norwegian  Bark  PanUer : 
Do  yon  wish  assistance  of  any  kindt 


32. 


C.  E.  KILBOURNE. 
NOBFOLK,  Ya.,  March  26, 1877. 


WILLIAM  LAMB* 

Norwegian  ComtuL 

NoBFOLK,  Ya.,  March  26, 1877. 


£.  Whitney,  Capo  Henry  .* 

Will  Mend  assistance  at  once.    Telegraph  Schiaffiuo. 
1.25  p.  m. 

B.  Sc  J.  BAKER  &  CO. 
33. 

Norfolk,  Ya.,  March  26, 1877. 
Captains  of  Barks  Franceshino  and  Monte  Tabor, 

Cape  Henry ,  Vhrgii^: 

We  have  a  tele^m  fh>m  Mr.  Schiaffino,  saying  that  he  will  leave  Baltimore  to-nlgbt 
for  Norfolk  to  assist  yon. 
2.19  p.m. 

REYNOLDS  BROTHERS 
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34. 

Cafe  Hbnrt,  Virginia,  March  26, 1877. 
Reynolds  Brothbrs,  Norfolk : 

Ship  Winchester  remainB  in  favorable  position ;  is  heaving  ballast  overboard  at  the 
rate  of  100  to  150  tons  per  day;  is  not  leakiug  to  any  extent.  No  danger  anticipated 
from  prevailing  bad  weather,  and  will  in  all  probability  be  got  afloat  with  next  spring- 
tides. Italian  Dark  Monte  Tabor  got  afloat  without  assistandis  at  three  forty-five  p.  m., 
and  proceeded  or  her  way. 
4.'%  p.  m. 

STEIN,  Sergetmt 
35. 

Cape  Henry,  Virginia,  March  26, 1877. 
Chief  Signal-Officer,  Washington : 

Italian  bark  Monte  Talior,  one  of  the  barks  ashore  at  this  station,  jast  got  afloat 
withont  any  assistance,  and  is  proceeding  on  her  way. 
4.50  p.  m. 

STEIN,  Sergeant 
36. 

Cape  Henry,  Virginia,  March  26, 1877. 
Chief  Signal-Officer,  Wa$hing1on : 

After  oommunioation  was  eflected  by  me  through  means  of  International  Code  Signals 
with  the  Norwegian  bark  Pantser,  she  signaled  to  send  life-boat.  I  signaled  back  to 
haul  up  line  which  had  been  fired  by  the  life-savine  crew  this  morning,  and  since  then 
the  crews  of  life-saving  stations  No.  1  aod  2  have  been  at  work  necessary  to  run  life- 
car,  in  which  they  have  fust  succeeded,  and  seven  of  the  stranded  vessel's  crew,  which 
consists  of  11  all  told,  have  been  rescued.  Life-car  has  gone  back  to  the  vessel  to 
bring  ashore  the  remainder.  The  vessel  has  been  driven  upon  an  old  steamboat  wreck 
and  a  hole  was  stove  in  her  bottom.    She  is  filling  up  with  water  rapidly. 

8.40  p.  m. 

STEIN,  Sergeant. 
37. 

Cape  Henry,  Virginia,  March  26,  1877. 
Chief  Signal- Officer,  Washington: 

The  entire  crew  of  Norwegian  bark  Pantser  have  been  rescued. 
9.08  p.  m. 

STEIN,  Sergeant 
38. 

Cape  Henry,  Virginia,  March  27,  1877. 
Chief  Signal-Officer,  Washington: 

Norwegian  bark  Pantser  in  bad  condition  and  full  of  water.    Will  in  all  probability 
go  to  pieces. 
8.20  a.  m. 

STEIN,  Sergeant. 
39. 

Cape  Henry,  Virginia,  March  27,  1877. 
S.  I.  Kimball, 

In  Charge  of  lAfe-Saving  Service,  Dreasury  Department,  Washington : 

The  crew  of  Norwegian  bark  Pantser  have  all  been  saved  by  means  of  the  life-car, 
eleven  all  told,  and  everything  is  working  well.  One  of  the  Italian  barks,  Monte 
Tabor,  got  afloat  without  assistance  and  proceeded  on  her  way,  while  the  other  one, 
the  Franceshino,  is  in  no  danger.    All  is  working  well. 

8.25  a.  m. 

J.  J,  GUTHRIE, 
Superintendent  Life-Saving  Servioe,  Sixth  District 

40. 

Cape  Henry,  Virginia,  March  27,  1877. 

£.  D.  BiGRLOW  A  Co.,  Baltimore,  (through  Chief  Signal-Officer,  Washington): 

Pantser  stranded  on  Cape  Henry.    Full  of  watef:    Telegraph  me  what  to  do.    Will 
probably  go  to  pieces. 
O.30  a.  m. 

JOHANNESSEN.  Master. 
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41. 

Norfolk,  Va.,  March  2T,  1877. 

Captain  Buglionb,  Italian  Bark  Franceshino : 

Dele  prego  in  goate  sicarta,  siete  e  Bericbiedete  mea  asseaLen  za. 
8.40  a.  m. 

SCHIAFFINO. 
42. 

Caps  Hbnry,  Viroinia,  March  27,  1877. 
Chief  Signal- Officer,  WashingUm: 

Ship  Winchester,  at  last  high-water,  has  been  moved  abont  a  length.   They  continne 
to  heave  ballast  overboard  at  the  rate  of  100  to  150  tons  per  day.    Sea  and  wind  very 
high  and  unfavorable  to  speedy  work,  bnt  ship  remains  in  good  condition  and  position. 
9.40  a.  m. 

STEIN,  SergeoMU 
4.3. 

Cape  Henrt,  Virginia,  March  27,  1677. 
Chief  Signal-Officer,  Waahinffion: 

I  am  informed  that  the  bark  Franceshino  so  far  declines  assistance  offered  by  life- 
saving  crew.   There  is  no  immediate  danger  of  loss  of  life  or  breaking  up  of  vessel. 
]  1.2d  a.  m. 

STEIN,  Sergeant. 
44. 

Cape  Henrt,  YirodoAi  March  27,  1877. 
S.  I.  Kimball,  In  Charge  of  lAfe-Samng  Service,  WMhingUm : 

The  Italian  bark  Franceshino  so  far  declines  assistance.    No  immediate  danger  of 
loss  of  life  or  breaking  up  of  vessel.    Everything  working  well. 
11.30  a.  m. 

J.  J.  GUTHRIE, 
Superintendent  Hfe-Saving  Servtce,  Sixth  DietrieL 

45. 

Cafe  Henrt,  Virginia,  March  27,  1877. 
B.  Sl  J.  Baker  Sl  Co.,  Norfolk : 

Moved  Winchester  about  150  feet,  and  everything  is  working  all  right. 
11.35  a.  m. 

WHITNEY. 
46. 

Cape  Henry,  Virginia,  March  27,  1877. 
Captain  Jobannessen,  Norfolk: 

Since  your  departure  your  chronometer  and  many  other  valuable  articles  have  been 
saved.   The  vessel  is  breaking  up.    No  hope  of  saving  her. 
Message  from  Bigelow  at  William  Lamb's. 


J.  J.  GUTHRIE, 
Superintendent  I^e-Saving  Service,  Sixth  Dietriet, 

47. 

Baltimore,  March  27,  1877. 
Captain  Johannessen,  Bark  Panteer,  Cape  Efenry,  Virginia: 
Recommend  you  to  remain  by  while  there  is  any  chance  to  save,  for  all  concerned^ 

^'  ™*  E.  D.  BIGELOW  &  CO. 

48. 

Cape  Henrt,  Virginia,  Mwrek  27,  1877. 

Captain  Johannessen, 

Care  of  WtUiam  Lamb,  Norwegian  Coneul,  Norfolk,  Va.: 

Recommend  you  to  remain  by  while  there  is  any  chance  to  save,  for  all  concerned. 
1.20  p.  m. 

E.  D.  BIGELOW  &  CO. 
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49. 

Cafb  Hknrt,  YibginiAi  March  27, 1677. 
Chief  Signal-Officer,  Washington: 

There  is  no  hope  for  the  Norwegian  bark  Pantser ;  she  Is  breaking  up  rapidly. 
2.10  p.  m. 

STEIN,  Sergeant, 

60. 

Norfolk,  Va.,  March  27, 1877. 
Horatio  Crbekman,  Keeper  Cape  Henry  lAgkUHouee : 

It  is  reported  that  several  Tes8el»are  ashore  near  your  station.  It  is  your  duty  to 
look  out  for  any  cargo  that  may  be  landed  or  drift  ashore.  If  you  need  any  assistance, 
in  such  case  notify  tnis  office  and  the  same  will  be  sent. 

2.55  p.  m. 

JOHN  S.  BRAXTON,  CoUedar. 

51. 

Cafe  Hekrt,  Va.,  Marches,  1877. 
SCHIAFFINO,  BcUthnere : 

Sempre  Arenato  Yento  contrario  Combiando  Vento  Spero  levorlo  Desedero  Vidertl 
con  Yapore  per  Yedere  il  Doforsi  Telegrafte. 
10.50  a,  m. 

CUNEO. 

52. 

Cape  Henry,  Yirginia  March  28, 1877. 
Chief  8ignaI/*0fficer,  Waehingion: 

The  Winchester  has  been  moved  considerably  last  night,  and  has  Just  signaled  to  me 
to  have  the  hawsers  on  shore  "  off  and  on."  The  life-saving  crew  have  been  notified 
and  are  complying  with  the  request.  The  Pantser  remains  in  bad  condition,  and  is 
expected  to  go  to  pieces  at  any  moment.  The  Italian  bark  did  not  answer  my  signals, 
but  has  Just  sent  men  ashore.  They  are  unable  to  speak  Eujj^lish,  but  I  can  make  out 
that  she  is  the  Monte  Tabor,  instead  of  the  Franceshino,  which  ^ot  afloat  day  before 
yesterday;  The  Monte  Tabor  is  not  leaki  ng  and  no  danger  is  anticipated.  Sea  is  goin^ 
down  and  weather  favorable.  Captain  Guthrie  desires  to  have  these  facts  communi- 
cated to  Mr.  Kimball. 

11.25  a.  m. 

STEIN,  Sergeant 

53. 

Cape  Henry,  Yirginia,  March  28, 1877.  . 

Schiaffino,  BalHmort  (through  Chief  Signal-Officer,  Washington): 

Italian  bark  Monte  Tabor  ashore  here.    The  one  reported  afloat  was  the  Franceshino 
11.40  a.  m. 

STEIN,  Sergeant. 

54. 

Cafe  Henrt,  Yirginia,  March  28, 1877. 

Antoi^o  Bozzetto,  Como^K: 

Monte  Tabor  Arenato,  Cape  Henri  vento  Taversia  nore  so  se  lo  levererno  pin  aban 
dons  Intte  salois. 
12.45  p.  m. 

CUNEO. 
(To  be  cabled  by  Keynold  Brothers,  Norfolk.) 

55. 

Cafe  Henrt,  Yirginia,  March  28, 1877. 

B.  &  J.  Baker  A  Co.,  Norfolk : 

Winchester  signals  as  follows:  "  In  want  of  coal ;  provisions ;  steamers,  immediately." 
1.00  p.m. 

STEIN,  ^S^yaanf. 
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Baltimobs,  Marck  28, 1877. 

Captain  Cunbo,  Italian  hark  MonU  Tahor  (oare  of  Baker  &  Co.) : 

Dato  ordini  baker  assestervi  oon  vapore  parto  di  nuoio  aggi  Vederoi  domani. 
2.05  p.  m. 

SCHIAFFIKO. 
57. 

Caps  Hxkrt,  yisoDaA»  March  28, 1877. 
B.  Sl  J.  Bakbr  Sl  Co.,  Norfolk : 

Hare  the  Nettie  here  at  daylight  to-morrow  with  ooal  and  prorisions.    They  ooold 
haal  the  ship  off  in  two  tides*    No  steamers  in  sight. 
4.50  p.  m. 

£.  M.  8T0DDABD. 
58. 

Norfolk,  Va.,  March  28, 1877. 
Captain  Gxtthrib,  Cape  Henry,  Virginia : 

Did  Johannessen  save  inventory  t    What  is  condition  of  Tessel  t 
5.30  p.  m. 

WILLIAM  LAMB,  Vtee^CotuMl 

59. 

Caps  Hbnrt,  Vxrodoa,  March  28, 1877. 
WnxiAM  liAMB,  Norfolk : 

Johannessen  saved  all  ship's  papers.    Vessel,  in  my  opinion,  is  a  helpless  wreck. 

5.45  p.  m.  

J.  J.  GUTHRIE, 
St^^ntendtni  Ltfe-Sating  Service^  Siadh  />Mfriot 

60. 

Caps  Hbnrt,  Viroinia,  March  29, 1877. 
Chikt  Sional-Officer,  Waekingion : 

Winchester's  situation  favorable,  and  it  is  expected  to  get  her  afloat  within  two  or 
three  high  tides;  tngs  are  in  readiness  to  tow  her  to  Norfolk.    The  position  of  Italian 
bark  Monte  Tabor  is  the  same,  and  wreckers  have  gone  to  work  to  lay  cables. 
The  Norwegian  bark  Pantser  has  been  surveyed  and  declared  to  be  a  total  loss. 
10.10  a.  m.  I    I 

STEIN,  Sergeant 
61. 

Cafe  Hbnrt,  Virginia,  March  29, 1677. 
Colonel  Lamb,  ^Tonr^^n  Vice-Consul,  Norfolk: 

Pantser  lays  on  old  wreck ;  will  be  total  loss.  Captain  will  arrange  with  Bakers  to 
strip  her  and  save  all  material  on  percentage.  Have  not  been  on  board  yel;  going  as 
soon  as  crew  arrives  from  stationrhonse. 

10.15  a.  m. 

THOS.  CRELLIN. 


Washington,  D.  C,  March  29, 1877. 

WiLLUM  Henelt,  Jr««per  of  lAfe-Sadng  Station  No,  1 : 

Remain  with  the  crew  at  station  until  Saturday,  April  7,  inclusive. 
By  direction  of  the  Secretary. 
11.50  a.  m. 

S.  I.  KIMBALL, 
In  tharge  I^fe-Saicing  Strrice, 

63. 

Washington  Marth  29, 1677. 
J.  J.  Guthrie,  Cape  Henry,  Virginia : 

Retain  crew  at  life-saving  station  No.  1,  Cape  Henry,  Virginia,  until  7th  of  April 
next;  indasive. 
By  order.' 
11.55  a.  m. 

CHAS.  F.  CONANT, 

Jeeietant  SccreUuj- 
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64. 

Cape  Henbt,  Yibginza,  March  29, 1877. 
Colonel  Lamb,  Norfolk : 

Captain  of  Pantser  has  made  contract  with  Baker  to  saTe  material  at  50  per  cent. 
12.45  p.  m. 

THOS.  CRELLIN. 
65. 

Caps  Henrt,  Viboimia,  March  29, 1877. 

B.  &  J.  Bakbr  &,  Co.,  Norfolk : 

Panteer  condemned ;  will  strip  her  50  per  cent,  salvage :  will  send  Nettie  np  wish 
crew  ;  will  probably  leave  at  three  o'clock.  Baker  relieved  Nelson  this  morning ;  he 
expects  to  get  off  as  soon  as  wind  moderates.  Parted  cables  on  ship  this  morning,  bnt 
have  repaired  it.  Resolute  shifting  ship's  anchor.  Baker  will  lay  cables  to  Italian 
bark  as  soon  as  wind  moderates. 
1.05  p.  m. 

E.  M.  BTODDABD. 
66. 

Capb  Hbkrt,  Vibginia,  March  29, 1877. 

Chief  Signal>Officbb,  WathingUm: 

Winchester's  position  and  condition  remains  favorable.  One  of  the  wreckers'  tugs  is 
shifting  her  anchors,  and  it  is  expected  to  get  her  afloat  as  soon  as  the  wind,  which  is 
blowing  at  the  rate  of  32  miles  per  hour,  moderates.  The  wreckers  will  strip  the  Nor- 
wegian bark  Pantser  of  her  rigging ;  her  crew  has  been  sent  to  Norfolk  to  be  cared  for 
by  their  Consul.  The  Italian  barkilonte  Tabor  remains  In  same  position,  and  wreckers 
have  got  her  in  charge. 
2.20  p.  m. 

STEIN,  Sergeant 
67. 

Cape  Henbt,  YiBonciA,  March  30, 1877. 
Reynold  Bbothbbs,  Norfolk: 

WinchcHter  afloat;  will  be  towed  to  Norfolk. 
9.08  a.  m. 

BTEIN. 
68. 

Cape  Henbt,  Vibginia,  March  30, 1877. 
Chief  Signal-Officeb,  Watikington: 

Winchester  got  afloat  at  9  a.  m.,  and  will  be  towed  to  Norfolk. 
9.15  a.  m. 

STEIN,  Sergeant 
69. 

Cape  Henby,  Vibginia,  March  30, 1877. 
B.  &  J.  Bakeb  6l  Co.  : 

Winchester  afloat.    Send  Nettie  to  help  tow  her  np.    Have  contracted  with  Monte 
Tabor,  and  must  keep  Baker  to  lay  cables  and  anchors.    Wind  blowing  too  hard  to 
work  at  present. 
9.20  a.  m. 

E.  H.  STODDARD. 
70. 

Cape  Henby,  Vibginia,  March  30, 1877. 
B.  &,  J.  Bakeb  &  Co.,  Norfolk : 

Instruct  Captain  Barney  by  the  Nettie  that  he  must  come  to  bark  at  once.    Baker 
and  Resolute  have  Winchester  in  tow. 
9.30  a.  m. 

E.  H.  STODDARD. 
71. 

NoBFOLK,  March  30,  1877. 

Capt.  E.  M.  Stoddabd,  Cttpe  Henry,  Virginia: 

Nettie  is  here  all  right.    Have  sent  out  for  Captain  Cole,  and  will  send  him  off  at 
once. 
9.50  a.  m. 

B.  &  J.  BAKER  &  Co. 
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72. 

Baltimore,  Martii  30, 1677. 
ScHiAFFmo,  Cape  Henry,  Virginia : 

Have  cabled ;  do  best  Monte  Tabor.    Return  at  once.    RosaV.  Marino  DoIeroMilcm, 
Cattesina  Portia  Carlo,  Franceehino,  and  three  other  veasela  in  bay.    Work  sharp. 
9.52  a.  m. 

CA88A. 
73. 

Lewes,  Del.,  Ifordk  30, 1877.    (Via  Norfolk.) 
ScHiAFFiNO,  Cape  Henry,  Virginia: 

Tno  compafi^o  lettra  venti  sette  canforami  proseqaore  Baltimore  assecarami  se  sta 
tine  telegrapliate. 
9.55  a.  m. 

TERRO. 
74. 

Cafe  Henry,  Viroizoa,  March  30, 1677. 

Chab.  Conant,  Aeeietant  Secretary  of  the  Treasury : 

Yonr  telegram  received  and  will  be  complied  with. 
9.28  a.  m. 

J.  J.  GUTHRIE, 
Superintendent  Life-Saving  Service,  Sixth  Dieiriet. 

76. 

Cape  Henry,  Virginia,  March  30, 1877. 

S.  I.  Kimball,  in  charge  of  Life-Saving  Service,  Washington: 

Winchester  afloat  this  morning,  and  Monte  Tabor  all  right. 
Will  return  to-day  to  Portsmouth. 
10.30  a.  m. 

J.  J.  GUTHRIE, 
Superintendent  lAfe-Saving  Service,  Sixth  LHstrict 

76. 

Cape  Henry,  Virginia,  March  30, 1877. 

Terro,  Cap,  Ital.  Vk  Otlcne,  Lewes,  Del.  (through  Chief  Signal  Officer,  Washington): 

Sta  bene  prosequite  Baltimore. 

SCHIAFFIKO. 
77. 

Cape  Henry,  Virginia,  March  30, 1877. 
Chief  Signal-Officer,  Washington : 

Italian  bark  Monte  Tabor  remains  in  same  position  without  leaking.    Wreckers  will 
resume  work  as  soon  as  wind  moderates. 
10.45  a.  m. 

STEIN,  Sergeant, 

78. 

Cape  Henry,  Virginia,  Mttrch  30, 1877. 
B.  A  J.  Baker  &  Co. : 

Try  to  haye  the  Baker  here  in  the  morning.    Italian  growling.    Resolute  picking  op 
anchors.    Want  to  strip  Norwegian  before  tnere  is  bad  weather. 
5.55  p.  m. 

E.  M.  STODDARD. 

79. 

Norfolk,  March  30«  1877. 
Capt.  E.  M.  Stoddard,  Cape  Henry,  Virginia: 

The  Baker  has  gone  to  Lynnhaven.    If  schooner  don't  come  off  will  go  to  yoa  in  the 
morning.    If  you  want  the  Nettie  to  bring  more  help,  telegraph  as  in  Ulc  morning. 
7.10  p.  m. 

B.  &  J.  BAKER  &  CO. 
80. 

Cape  Henry,  Virginia,  March  31, 1877. 
B.  &  J.  Baker  &  Co.,  Norfolk: 

Better  send  Nettie  with  men  and  relieve  Baker.    Expect  schooner  is  afloat.    Resolute 
laying  cables.    Wind  east. 
b.34  a.  m. 

E.  M.  STODDARD. 
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81. 

Caps  Hbnrt,  Virginia,  March  31, 1877. 
Chief  Signal-Officer,  Washington : 

No  material  change  in  position  or  condition  of  Italian  bark  Monte  Tabor.    With  a 
few  days  good  weather,  the  wreckers  expect  to  get  her  afloat  without  much  difficulty. 
9.15  a.  m. 

STEIN,  Sergeant. 

82. 

Caps  Henry,  Viroinu,  April  1,  1877. 
Chief  Signal-Officer,  Washington : 

Italian  bark  Monte  Tabor  has  been  moved  12  feet  and  remains  in  good  condition. 
12.16  p.  m. 

STEIN,  Sergeant. 
83. 

Cape  Henrt,  Virginia,  April  4, 1877. 
B.  &,  J.  Baker  &,  Co.,  Notfolk : 

Italian  bark  afloat  at  high  water  last  night  and  proceeded  on  her  way  to  Baltimore 
in  tow  of  tags. 
8  a.  m. 

STEIN. 
84. 

Cape  Henry,  Virginia,  April  4,  1877. 

Chief  Signal-Officer, 

ft'ashington : 

Italian  bark  Monte  Tabor  was  got  afloat  earlv  this  morning  at  high  tide,  and  pro 
oeeded  on  her  way  to  Baltimore  in  tow  of  Baker's  wrecking-tags. 
8.20  a.  m. 

STEIN,  Sergeant. 

Very  respeotfally,  yoar  obedient  servant, 

WM.  STEIN, 
Serjeant  Signal-Service,  U.  S.  A. 
Chief  Signal-Officer,  U.  S.  A.,  Washington^  D.  C. 


Paper  45. 


Saint  Michaei/s,  Alaska,  June  20, 1877. 

Sir  :  This  final  re()ort,  which  I  have  the  honor  to  snbmit,  is  intended  to  convev  a 
general  description  of  the  principal  features  incident  to  this  area.  Though  imperfect 
as  the  knowledge  is,  and  recognizing  the  necessity  of  carefulness,  I  shall  endeavor  to 
present  only  facts,  and  leave  the  more  important  deductions  to  be  made  by  those  more 
competent  to  undertake  the  task. 

The  system  of  observations  undertaken  by  me  should  not  be  considered  perfect,  as  I 
have,  in  a  great  measure,  relied  upon  my  own  tact,  through  an  inability  ti>  obtain  the 
niach-deeired  instruction  and  advice  from  the  proper  authority  from  the  first  to  the 
last  of  my  three  years'  stay  at  this  place. 

atmospheric  pressure. 

The  variability  of  pressure  at  all  seasons,  depending  as  it  does  on  the  influence  of 
locality,  is  sometimes  greatly  extended,  so  that  a  considerable  district  is  included  in 
the  area  of  low  pressure  in  summer  and  generally  local  in  winter,  while  the  area  of 
high  is  usually  more  restricted.  The  fluctuations  of  the  barometric  column  are  great. 
Usually  a  low  barometer  id  preceded  by  a  high  range,  and  vice  versa. 

The  oscillations,  considered  for  a  season,  are  much  greater  in  winter  than  in  sum- 
mer. At  times  the  fall  is  regularly  graduated,  and  at  others  rapid  in  extreme,  while 
opposed  to  this  the  column  is  sometimes  verv  sluggish,  scarcely  moving  for  the  entire 
day.  In  the  winter-oscillations  a  rise  or  fall  of  seventy-five  hundredths  of  an  inch  is 
recorded  several  times. 

The  average  low  winter  pressure  will  be  found  to  result  more  from  the  quick  succes- 
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sion  of  storms  than  from  any  other  oanse.  Wave  after  water  of  oold,  each  sneoeeded 
by  one  of  warmer,  will  keep  the  colnnm  in  a  state  of  continaal  oscillation.  The  fa\\  is 
nsaally  more  noticeable  and  extended  in  winter  from  a  storm  from  the  north  or  north- 
east than  from  any  neighboring  effect  of  heat. 

The  oscillations  daring  a  storm  correspond  to  the  Tariable  force  of  the  wind,  and 
nsnally  coexistent  with  the  greatest  force  of  the  wind. 

The  extreme  height  of  the  barometer  is  usnal  in  November  upon  the  setting  in  of 
winter,  reading  30.960 ;  a  corresponding  low  from  the  increasing  heat  of  summer  ia 
May,  reading  &.701.  A  continned  maximum,  when  the  barometer  totAs  above  30.00, 
is  of  frequent  occurrence  in  all  seasons  of  the  year.  A  corresponding  low  prevails  to  a 
less  degree.  Often  periods  not  controlled  by  other  than  local  influences  snow  that  the 
rain-fall  begins  at  one-tenth  of  an  inch  below  an  assumed  mean  of  29.700,  and  the 
column  wavers  upward  immediately  on  the  fall  of  the  first  few  drops. 

TEMPBRATl^RE. 

The  range  of  temperature,  covering  the  extremes  of  75^  in  June  and  — &P  in  February, 
is  extremely  variable  for  each  month,  and  this  for  the  different  years  is  variable. 

Starting  from  April,  we  find  the  mean  monthly  heat  increases  almost  uniformly  to  a 
maximum  of  55^.355  for  July  and  52^.996  for  August,  then  as  steadily  declines  daring 
the  fall  and  winter  months,  usually  reaching  its  minimum  mean  in  February  or  March. 

The  minimum  may  occur  in  either  of  these  months.  During  the  winter  the  temper- 
ature is  subject  to  a  greater  range  for  each  month  than  in  summer.  In  Januaiy,  a 
range  of  80^  has  been  recorded  as  the  extremes  for  a  month,  and  in  July  a  range  of  3*2^ 
was  the  greatest.  Ranges  nearly  as  great  as  the  former  may  occur  at  irregular  periods 
during  the  winter.  The  least  variation  between  the  extreme  means  for  any  two  daye 
in  a  month  is  found  usually  in  August,  when  e^^.S  is  read,  while  the  greatest  variation 
between  the  extreme  means  for  any  two  days  in  a  month  is  found  in  January,  giving 
a  reading  of  50^.75.  The  greatest  monthly  variation  is  found  in  July,  with  the  mean 
of  55^.355,  and  February  having  a  mean  of —  23^.8,  making  a  difference  for  the  ex- 
tremes for  the  months  or  79^.155.  That  this  latter  is  exceptional  will  be  seen  from  the 
appended  summary. 

The  least  daily  variation,  as  derived  from  the  maximum  and  minimum  tliermome- 
ters,  shows  only  2^.5,  while  four  to  five  degrees  is  common. 

HUMIDITT. 

The  prevailing  high  humidness  of  the  air  in  this  locality  shows  considerable  variance 
between  the  winter  and  summer;  in  the  latter  reading  occasionally  as  low  aa  40  per 
cent.,  and  usually  at  70  per  cent,  reaches  its  maximum  extended  period  in  winter, 
where  for  months  the  record  of  saturation  is  not  broken.  This  is  further  proven  by 
the  fact  that  a  piece  of  ice  half  an  inch  in  thickness  will  be  two  months  clinging  to  an 
erect  pule.  The  least  amount  of  vapor  in  the  air  is  recorded  fh>m  11  a.  m.  to  3  p.  m^ 
or  corresponding  to  the  maximum  heat  for  the  day. 

This  is,  I  believe,  somewhat  at  variance  from  the  usually  assumed  rule. 

The  humidity  of  the  various  surface-currents,  also,  presents  great  differenoea.  The 
northeast  current  contains  least  hnmdity,  though  this  wind,  being  the  most  frequent, 
presents  many  irregularities. 

Following  the  card  of  winds  to  south,  the  humidity  increases,  while  sooth-sonth- 
west  diminishes  to  a  slight  degree.  From  north  back  to  southwest  the  humidity 
increases.  Of  all  the  winds,  the  southvi^est  contains  the  greatest  amount  of  moiatnre, 
and  is  sure  to  result  in  rain  or  fog  in  summer,  if  the  wind  should  back.  To  this  the 
month  of  June,  1877,  presented  some  exceptions. 

The  wind  blew  from  the  southwest  during  the  night,  laden  with  moisture,  and  back- 
ing the  following  morning  to  north  or  northeast  (a  warmer  wind),  brought  on  fog  as 
a  thin  stratum,  though  not  at  any  time  as  it  was  in  former  years. 

RAIN. 

Usually  begins  with  low,  foggy  clouds,  precipitating  small  drops,  and  generally  in- 
creasing in  size  to  the  middle  of  the  shower,  then  decrease  to  taper  off  a  longer  time 
than  beginning.  Mists  to  moderate  is  the  usual  character  of  th^  showers.  Hard 
dashes  seldom  occur,  and  then  never  with  that  violence  that  seems  to  fall  on  the  main- 
land but  few  miles  distant,  or  in  warmer  countries.  Shower  after  shower  haD^  in 
the  neighborhood,  rarely  approaching  within  two  or  three  miles,  and  carriod  to  either 
side,  generally  to  the  west.  Thunder  and  lightning  seldom  accompany  these  showers. 
Only  once  has  a  shower,  accompanied  by  vivid  lightning  and  loud  thunder,  passed  over- 
head, and  then  rivaled  a  thunder-storm  of  the  Middle  States.  Thunder  is  sometiaaes 
heard  in  the  neighborhood,  though  not  more  than  three  or  four  times  on  an  average  is 
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a  year.  Lightaing  is  yet  rarer.  The  greatest  amoaat  of  rain  nsaally  falls  in  An- 
gast^  and  for  any  one  day  the  greatest  recorded  depth  is  .83  inoh,  while  showers  are 
frequent  that  give  .1  to  .3  inch. 

Rain  oecars  every  December  npon  the  winter  solstice.  The  exposed  thermometer 
has  read  24  degrees,  while  rain  during  this  period  occurred. 

Hail  from  a  heavy  cnmalo-stratns  cloud  has  twice  fallen,  and  was  restricted  to  an 
area  of  probably  leas  than  three  square  miles.  No  visible  electric  display  accompanied 
these  falls.  The  latest  rains  that  tall  are  frozen  the  instant  they  touch  the  earth,  these 
occnrring  in  Octobei^  or  November. 

I  have  thought  that  it  is  probably  a  provision  of  nature  to  overload  the  weeds  and 
grasses  to  break  them  to  the  ground,  that  the  seeds  may  be  more  protected  from  cold 
by  the  approaching  winter's  snow. 

0MOW 

nsually  falls  in  moderate  qnantities.  A  depth  of  over  a  foot  has  occurred  bnt  twiee 
iu  three  years.  A  hard  wind  generally  accompanies  the  storm  so  that  it  is  usually 
drifted  the  iastant  it  touches  the  grouud.    It  may  fall  in  any  month  but  July. 

Ouce  the  old  and  new  snow  met.  Varied  forms  of  flakes  are  met,  but  usually  the 
compound  flakes  are  precipitated  upon  a  high  temperature,  while  the  smaller  kinds 
fall  during  cold.  Often  tine  flour-like  particles  are  rifted  from  a  thin  veil  of  cirro- 
stratus  and  thin  stratus ;  this  rarely  exceeds  one-tenth  of  an  inch  in  depth.  During 
clear  weather  frost-crystals  rift  from  the  sky  and  can  only  be  recognized  by  looking 
over  the  top  of  a  building  while  the  comb  of  the  roof  hides  the  sun.  It  is  probable 
that  the  greater  part  of  these  frost  films  do  not  reach  the  ground,  as  all  my  endeavors 
to  collect  them  on  black  paper  in  a  situation  well  guarded  against  currents  of  air 
were  fruitless.  Sometimes  when  a  crnst  is  formed  on  the  snow,  the  heat  absorbed 
into  the  earth,  through  the  snow,  liberates  vapor,  wh'ch,  emerging  through  the  snow, 
is  crystalized  in  long  spicnls  like  a  forest  of  feathers,  miniature  ferns,  and  palm- 
leaves. 

In  February,  1^5, 1  noticed  a  V-shaped  halo  oft  the  ice  below  me,  and  extending  a 
great  distance,  regularly  diverging  with  the  apex  toward  me.  I  now  venture  to  sug- 
gest that  these  frost-crystals  on  the  ice  might  produce  such  refraction  and  reflection. 

Frost  spicule  attain  a  length  of  two  inches  dnrinar  a  temperatnre  l)etween  zero  and 
melting-point  of  ice  and  a  light  southwest  wind.  These  grow  on  all  objects,  though 
on  posts,  palings,  feathers  and  hairs,  the  most  beantiful  needles  are  formed.  They 
are  generally  broken  off  by  a  succeeding  wind. 

The  results  obtained  from  measurements  of  snow  have  been  very  much  less  than  the 
actnal  amount.  No  sooner  does  a  snow  begin  to  fall  than  a  wind  will  drift  it  into  the 
sea  or  interior.  The  annual  fall  is  probably  not  one-half  so  great  on  this  part  of  the 
coast  as  it  is  in  the  interior  but  few  miles. 

I  estimate  that  only  about  three-fifths  of  the  tme  amount  has  been  recorded,  so 
deficient  have  been  the  snow  measurements.  It  has  a  range  of  seventy  degrees  of 
temperature  for  falling.  Large  flakes,  almost  snow-balls,  have  fallen  when  the  exposed 
thermometer  read  40^,  and  the  lowest  has  been  —  30^. 

The  greater  amount  of  snow  falls  in  March,  and  as  this  month  is  the  windiest  it  is 
very  evident  that  the  foregoing  statement  could  be  correct.  I  estimate,  roughly  of 
conrse,  tbat  the  snow-fall  of  winter  is  fully  one-third  greater  than  the  rain-Sill  for 
anmmer. 

DEW. 

is  not  often  noticed,  probably  from  the  fact  of  the  short  nights  during  the  period  that 
dew  should  fall.  It  is  most  often  noticed  in  August  and  September — sometimes  form- 
ing copiously. 

FOG. 

Fog  is  rare  in  winter  and  more  common  in  summer — as  often  the  result  of  the  low 
descent  of  clouds  as  to  the  effect  of  the  intermingling  of  two  currents  of  air  having 
different  temperatures.  Fog-patches  are  often  seen  on  the  low  grounds.  A  general  fog 
attends  the  breaking  up  of  toe  ice  in  spring,  and  is  said  to  be  an  index  to  the  breaking 
up  of  the  ice  in  the  x  uKon  River.    On  two  occasions  this  has  been  verified. 

The  fog-cloud  seldom  lasts  longer  than  a  day,  still  more  often  for  only  a  few  hours, 
though  intervals  of  more  or  less  density  have  prevailed  for  two  or  three  days.  A  wind 
backing  to  the  southwest  after  a  warm  spell,  nsually  produces  the  most  persistent 
fog. 

CLOUDS. 

Sitnated  as  this  part  of  the  country  is,  and  partaking  the  natnre  of  both  a  marine 
and  continental  climate,  the  amount  of  cloudiness  is  not  so  great  after  taking  an  ex- 
tended period  into  consideration. 
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The  proportion  of  cloadiDOBS  is  taken  at  2  p.  m.;  about  eqnal  to  the  amoant  of  dear 
and  fair  days  taken  at  the  same  honr  of  the  day. 

From  Jane  to  November  the  amount  of  entire  cloudiness  consumes  about  two-thirds 
of  the  time. 

From  November  to  March  the  number  of  clear  days  equal  at  least  those  of  cloodj, 
while  fair  days  are  proportionate  equally  to  either. 

The  ratio  of  clear  to  cloudy  is  one  to  three,  while  fair  stands  two  to  three.  To  be 
plainer,  one  day  in  six  is  clear;  two  fair  and  three  cloudy  when  taken  for  an  extended 
period. 

The  greatest  number  of  clear  days  occur  in  November  and  February ;  the  latter 
somewhat  in  excess  of  the  former  month. 

STRATUS. 

In  the  Form  A,  I  have  divided  the  stratus  according  to  its  apparent  height  by  a  quali- 
fying word. 

This  cloud,  usually  low  or  at  a  medium  height^  presents  its  characteristic  color.  Va- 
riability of  color  is  entered  on  Form  4. 

Sometimes  in  moderate  weather  the  color  assumes  th^  deepest  blue-black,  having 
this  color  more  intensely  than  in  any  other  form  of  cloud. 

Stratus  prevails  to  a  greater  extent  than  any  other  cloud,  often  continuing  tor 
nearly  a  month  at  a  time.  Stratus  and  nimbus  are  so  intimately  related  that  to  sepa- 
rate them  would  add  confusion,  and  I  have  used  the  term  nimbus  for  an  actual  raining- 
cloud.  From  these  two  kinds  the  greater  part  of  the  precipitation  falls,  excepting  the 
finest  particles  of  snow. 

CUMULO-STRATUS, 

attendant  upon  the  warmest  days  of  summer,  is  the  most  prevalent  cloud  during  that 
season,  and  attains  the  magnitude  it  does  in  wanner  latitudes.  Far  in  the  cSge  of 
the  east  or  south  horizon,  several  small,  firmly-outlined  clouds  will  expand  to  over- 
spread the  greater  part  of  the  heavens  by  2  p.  m.,  and  from  these  the  most  copions 
showers  of  rain  fall.  The  height  of  this  cloud  is  from  two  thousand  feet  to  about  two 
miles,  usually  of  blue  color  and  white  edges. 

CUMULUS. 

Cumuli  are  classed  as  belonging  to  the  lower  system  of  clouds,  and  rarely  present 
any  other  appearance  than  extraordinary  oomulo^stratus.  But  few  distinctions  have 
been  made  in  the  daily  journal  between  these  two  clouds. 

True  cumuli  rarely  approach  nearer  than  six  to  ten  miles,  and  more  often  the  heads 
of  the  clouds  are  but  little  raised  above  the  horizon.  These  clouds  are  principally 
formed  in  the  8.  E.  and  W.  8.  W. 

I  noticed  rain  to  poor  from  one  of  these  clouds  in  June,  1875.  for  several  hours  on  ^e 
main-land,  about  twenty  miles  distant,  and  accompanied  by  thander  and  lighlning. 

The  usual  color  is  dark  blue  to  bright  indigo,  and  occasionally  silver-edged. 

CIRRO-STRATUS 

is  not  of  tenobserved,  and  is  usually  the  result  of  rapidly  descending  cirri.  Stratus  and 
cirro-stratus  are,  at  times,  scarcely  distiugnishable.  Snow  in  finest,  round,  firm  rifts 
form  this  cloud  in  winter.    The  usual  color  is  grayish. 

PAL.  CIRRUS. 

This  cloud  forms  itself  in  such  an  incredible  short  time  as  to  give  but  little  time  for 
its  study  ;  it  disappears  ad  suddenly.  Usually  perfect,  and  really  an  exaggerat-ed  form 
of  low  globular  cirro-cumulus,  rarely  moves  from  any  other  point  than  north  or  sooth, 
and  is  almost  certain  to  result  in  snow.  It  seldom  remains  longer  than  three  hoor^, 
and  but  once  hung  for  three  days,  this  seldom  attaining  sufficient  density  to  veil  (be 
sun,  and  presents  that  singular  pnenomenon  of  sunshine  and  clouds.  It  has  a  pale- 
blue  rounded  form  and  white-edged,  seemingly  in  a  state  of  repulsion. 

CIRRO-CUMULI.  ' 

The  prevailing  forms  of  this  cloud  are  the  apparent  converging  bands,  often  of  the 
greatest  delicacy  of  texture. 

On  one  occasion^eleven  perfect  bands  were  seen,  and  four  to  seven  being  oomnion. 
These  bands  usually  extend  due  east  and  west,  moving  from  south,  rarely  from  north : 
and  northwest  and  southeast,  moving  from  northwest,  rarer  still  north  and  south. 
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moving  from  either  point,  thoagh  more  frequently  from  soath ;  and  son th west  and 
Dortbeaat,  from  either  point,  thoagh  most  frequently  from  northeast. 

These  hands  most  often  extending  east  and  west  is  probably  due  to  the  indrawing 
effect  of  the  ascending  and  descending  currents  near  this  latitude. 

Broken  bauds  and  irregular  forms  are  common.  One  of  those  irregular  forms  is  like 
a  wall  of  masonry  with  the  mortar  left  out,  and,  if  In  the  east  or  west  near  the  time  of 
saorise  or  sunset,  it  is  most  beautifully  tinted  with  a  rather  deep  pink,  forming  a 
splendid  spectacle. 

The  cirro-cnmnlns  cloud  has  a  great  range  through  the  atmosphere  of  probably  one 
to  four  miles.    Their  color  is  usually  pale  pearly-blue  to  white. 

CIRKI. 

The  prevailing  forms  of  this  cloud  are  pencil-streaks  and  whirls.  Many  modifica- 
tions occur,  which  bring  the  cirri  and  cirro  cumulus  in  such  close  relationship  that  it 
is  often  a  matter  of  nice  discrimination  to  separate  them.  In  this  condition  they  are 
recorded  as  intermixed.  This  condition  may  continue  for  several  days  with  not 
another  cloud  to  be  seen,  and  calm  to  gentle  surface-currents,  while  the  two  clouds  are 
being  rapidly  hurled  from  north  to  south,  or,  more  commonly,  vice  vena. 

Above  this  intermixture  and  the  upper  limits  of  the  cirri  are  multitudinous  modifi- 
cations of  the  primary  cirri.  Among  these  the  principal  varieties  are  Jelly-fish 
(nsnally  head  to  the  wind),  horsetails  (rare),  wisps,  plumes,  and  filopplumaceoua  curls, 
nectinacious  and  doubly  pectinate ;  forms  like  the  blur  of  a  moderately-stretched  cord 
naving  locks  of  loose  cotton  closely  arranged  on  it  and  the  string  put  in  motion  with 
a  twang  of  the  finger.    This  appears  to  be  the  pencil. and  curl  cloud  interformed. 

Many  other  varieties,  such  as  the  fancy  can  suggest,  are  also  seen.  The  cirro-cumuli 
and  cirri  in  this  latitude  present  such  attractive  forms  that  the  pen  cannot  describ.) 
and  only  the  most  skillful  brush  portray. 

Pale,  scarcely-distinguishable  cirri  rapidly  form  the  frayed  curl  cloud,  descend 
through  the  cirro-cumulus  region,  seem  to  miss  the  cirro-stratus,  and  form  stratus  \\i 
such  a  short  time  that  it  is  hardly  credible.  Rain  in  summer  or  snow  in  winter  is  sure 
to  result  from  this  rapid  descent. 

SUNSET  SHADOWS 

are  rarely  seen,  and  rarer  perfect.    On  one  occasion  eleven  perfect  bands  or  fingers 
were  seen  to  point  to  the  zenith  when  the  sun  was  within  two  degrees  of  setting. 

CLEAR  WEATHER. 

The  sky  is  often  clear  of  clouds  for  days  at  a  time,  especially  in  the  months  of  No- 
vember and  February  ;  clear  days  occur  rarely  in  the  summer,  and  are  then  pleasant 
in  the  extreme. 

On  the  Form  4, 1  have  entered  only  absolutely  clear  as  clear,  or  with  such  few  ex- 
ceptions as  will  readily  show  themselves. 

wraps. 

In  the  earlier  months  of  my  stay  at  this  station  I  recorded  the  winds  in  their  subdi- 
visions of  the  eight  principal  points  of  the  compass,  but  later  I  have  disregarded  thia 
on  account  of  the  extreme  unsteadiness  of  all  winds. 

The  OBcillations  of  the  vane  are  extremely  rapid,  and  covering  on  one  occasion  a 
range  of  180^,  while  the  usual  swing  is  fifteen  to  eighty  degrees,  forty-five  being  com- 
mon, steadiness  of  the  vane  being  very  rare,  and  then  only  in  light  to  fresh  winds. 

SURFACE-CURRENTS. 

yorth  wind. — This  wind  prevailing  in  the  southwest  and  westerly  quadrants  of  stoamsi 
has  a  general  tendency  to  veer,  and  often,  by  its  extreme  unsteadiness,  oscillates  from 
north  18^  west  to  north-northeast,  or  even  to  east-northeast.  It  blows  for  days  t'O- 
getber  without  a  sign  of  cloud.  Its  velocity  is  extremely  variable,  from  light  to  a  ter- 
rific hnrricane. 

Id  October  it  blows  for  weeks  at  a  rate  of  from  fifteen  to  seventy  miles  per  hour ; 
while  for  the  other  seasons  its  average  rate  is  about  thirty^-four  miles.  During  the 
prevalence  of  this  wind  fair  or  clear  weather  obtains.  This  wind  is  taken  as  the  stand- 
ard for  relative  freqnency,  and  will  be  considere<l  as  the  unit  of  ratio. 

The  temperature  of  this  wind  is  low.  , 

-  Northeaet  wind. — The  northeast  cniTcnt  so  nearly  resembles  that  of  the  north  that  to 
separate  them  is  more  convenient  than  advisable.    The  oscillations  of  the  vane  during 
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hfgh  winds  from  this  poiui  cover  two-thirds  of  the  oscillations  for  the  nprth  wind,  be- 
sides having  its  own  ten4ency  to  eastward.  Its  velocity  is  osaally  abi>at  thirtj-one 
miles,  and  ranges  from  light  to  highest  storm-rate. 

This  wind  is  the  most  frequent,  and  has  the  ratio  of  two  to  one  of  the  north  wind. 
Its  temperature  is  higher  than  that  of  the  north  wind. 

JCast  tcind, — A  due  east  wind  seldom  prevails,  as  it  has  an  east-northeast  or  east-sontb- 
east  tendency.  It  seldom  lasts  longer  than  one  day,  and  asaally  for  only  a  few  hours, 
as  it  is  in  general  only  blowing  daring  the  passage  of  northeast  to  sonth.  Its  velocity 
is  high,  aboat  twenty-eight  miles  per  hoar,  and  on  two  occasions  has  exerted  itself  to 
a  hnrricane-rate,  once  of  eighty-six  miles,  and  at  another  time  of  highest  8torm-rat«. 
Its  temperature  is  warm,  generally  pleasant. 

It  has  the  ratio  of  five-tenths  to  that  of  the  north  wind. 

Southeast  wifid. — The  wind  prevails  from  this  point  so  seldom,  and  often  in  the  relapse 
of  the  north  quadrant  of  storms,  or  else  when  the  northeast  wind  is  veering  to  south 
for  a  long  period. 

This  is  the  warmest  of  all  the  winds,  and  raises  the  temperatnre  many  degrees  in 
spring,  at  the  season  when  this  wind  occurs  most  often,  and  attaining  its  greatest  tio- 
lence,  sometimes  that  of  a  hurricane-rate  to  that  of  highest  gale.  It  is  intimatelj 
connected  with  the  south  wind. 

Excep^ons  hold  this  wind  for  thirty  hours,  bnt  the  average  duration  is  not  longer 
than  five»bours  with  an  average  rate  of  thirty-fiye  miles,  always  having  a  tendency  to 
veer.    It  has  a  ratio  of  .25  to  north  wind. 

Soulh  wind.  —The  surface  current  from  this  point  is  the  most  frequent  of  the  soatherlT 
Tiinds.  It  is  the  ^eat  current  pushing^  toward  all  the  storm  oenters of  Northerij 
Alaska.  For  days  in  winter,  and  longer  in  summer,  it  will  hnrl  masses  of  air  at  least 
a  mile  deep,  and  often  four  miles  deep  northward,  at  a  rate  of  fifr.y  miles  per  hour,  and 
for  hours  asserts  its  terrific  hurricane  strength  of  eighty-five  to  over  a  hundred  mile» 
per  honr.  A  short  Idll  usually  occurs  in  the  center  of  these  storms.  The  vane  is  coot- 
paratively  steady,  considered  for  hours,  but  has  sometimes  a  backing  or  veering  tend- 
ency, or  even  b  'th,  of  twenty  or  twenty-five  degrees  on  either  side  of  south. 

To  this  wind  we  owe  our  very  existence,  in  this  country.  By  its  power  the  ice  i? 
forced  through  the  straits.  The  tides  caused  by  this  wind  raise  up  and  break  the  other- 
wise firmly  bound  shore  ice.  Onr  annual  supply  of  wood  is  thrown  on  shore  by  tbi» 
wind  and  its  accompanying  tides. 

The  temperature  of  this  wind  is  higher  than  any  other  wind,  excepting  the  south- 
east.   It  has  about  the  same  frequency  as  the  north  wind. 

Southwest  wind, — ^This  wind  occurring  so  frequently,  and  usually  the  resting  point 
for  backing  winds  from  the  northeast,  has  a  ratio  of  four-fifths  to  one.  of  the  north 
wind  for  frequency.  Being  most  often  the  result  of  a  backing  wind,  it  haa  the  effect 
to  reduce  the  temperature  fifteen  to  twenty  degrees.  By  its  low  temperature  it 
causes  the  greater  amount  of  fog  at  this  place.  It  always  has  a  tendency  to  veer, 
rarely  backs,  and  especially  to  veer  if  the  wind  should  hack  to  this  point.  Its  rate  i& 
usually  thirty  miles  per  hour,  and  very  seldom  blows  over  fifty  miles  per  hour. 

West  wind, — ^This  wind  usually  prevailing  in  that  quarter  only  temporarily,  and  from 
a  backing  wind,  has  an  efiect  to  lower  the  temperature,  but  if  veering,  to  raise  it. 
This  wind,  usually  fresh  to  brisk,  has  but  once  reached  a  gale  rate  of  fifty-five  milc^ 
per  hour.    It  has  a  ratio  of  .25  to  one  of  the  north  wind. 

Northwest  wind,— This  is  intimately  connected  with  the  west  wind,  and  like  it,  osnally 
temporary  in  that  point  for  only  a  short  time,  and  usually  the  result  of  backing.  It-s 
temperature  is  low.    Its  ratio  to  the  north  wind  is  as  one-fifth  to  one. 

The  rate  of  the  wind  is  inconsiderable,  seldom  over  a  brisk  rate,  and  its  highest 
recorded  velocity  is  forty-eight  miles^an  hour. 

That  the  west  and  northwest  winds  should  occur  most  frequently,  lam  led  to  inf^ 
from  the  fact  that  dnring  the  winter  of  my  first  year  at  this  station,  a  delegate  wa6 
eent  from  the  neighboring  native  village  to  request  me  to  turn  the  dial  of  the  anemom- 
eter BO  that  it  should  face  the  west,  as  it  faced  east-northeast,  as  the  reindeer,  in  mov- 
ing go  against  the  wind,  and  that  would  bring  them  to  this  part  of  the  coast. 

After  some  parley,  I  convinced  the  native  that  the  machine  did  not  make  the  wind. 
I 'never  heard  anything  more  about  it. 

GENERAL  REMARKS  CONCERNING  THE  WIND. 

The  intermediate  winds  have  been  left  out,  and  included  in  the  remarks  for  the  eight 
principal  poinfs.  A  few  remarks  concerning  the  surface  winds  will  not  be  oat  oi 
place. 

The  efi'ect  of  backing,  if  on  the  west  side,  is  to  lower  the  temperature ;  henoe  to  ve«f 
on  that  side  is  to  raise  the  temperature. 

To  veer  on  the  east  side  is  to  raise  the  temperature ;  to  back  is  to  lower  the  temper- 
ature. The  ratio  or  frequency  of  veering  or  backing  is  greater  for  the  latter.  A  vie* 
of  the  *< summary"  will  show  the  number  of  times  of  frequency  from* all  reoord«c 
points  of  the  winds. 
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Upper  currents, — Of  these,  there  are  foar,  of  which  the  one  from  the  south  is  the 
most  frequent,  and  prohably  equal  to  that  of  all  others.  The  north  carreot  is  the 
next  most  frequent ;  then  is  followed  by  one  from  southeast,  and  one  from  northwest, 
the  former  in  excess  of  the  latter  for  number  of  times. 

At  times,  streams  of  npper  clouds  are  carried  from  south  for  days  and  even  weeks  at 
a  time ;  even  if  the  lower  sky  should  be  oloudeil  for  a  time  durine  this  period,  I  have 
reason  to  believe  that  the  upper  current  has  not  been  interrupted. 

During  my  latter  days  I  began  to  foretell  changes  of  wind  on  the  surface  from  north 
to  south  by  these  upper  clood^moviug  from  north.  It  has  but  ra'.ely  failed  unless  the 
whole  mass  of  the  atmosphere  was  to  move  from  the  soath. 

TIDES. 

Tides  forming  a  part  of  my  regular  observations,  demand  attention.  The  observations 
have  been  moHt  of  the  time  without  a  proper  gauge,  as  the  bottom  in  the  arm  of  the 
sea  here  consists  of  fine  volcanic  gravel  and  ashes  which  make  a  very  unstable  fonnda- 
tion  for  a  gauge.  The  high  waves  have  carried  out  three  gauges,  hence  I  have  adopted 
permanent  stones  and  rocks  for  the  necessary  measurements. 

The  effect  of  the  attraction  of  the  sun  and  moon  on  the  water  in  Norton  Sound  is 
to  raise  a  tidal  wave  of  about  two  and  a  half  feet  in  height.  Tuis  is  proven  during 
periods  of  comparative  quiet,  when  the  winds  are  at  rest. 

The  winds  having  a  much  greater  effect,  will  be  considered  next. 

Starting  from  the  north  and  northeast,  the  effect  of  brisk  to  high  winds  continued 
for  two  days,  is  to  lower  the  water  of  this  part  of  the  sound  about  one  foot  and  a  half, 
and  continues  in  this  proportion  fur  each  day  of  winds  from  those  points,  though  a 
northeast  wind  is  more  effective  than  a  north  wind,  as  will  be  seen  from  the  trend  of 
the  coast,  and  the  low  pressure  to  the  westward. 

The  east  wind  occurring  but  seldom,  and  never  so  vigorous  as  to  produce  any  appre- 
ciable effect,  is  left  out  of  the  question. 

The  northeast  wind,  holding  for  two  days,  by  its  southward  tendency  always  raises 
a  tide  four  to  six  feet  above  mean.  This  extreme  tide  occurs  usually  in  the  months  of 
May  and  September.  The  south  wind  exerts  the  greatest  force,  and  raises  the  tidal 
wave  to  the  extreme  of  six  to  seven  feet  above  mean  tide. 

The  hard  storm  attendant  upon  the  wiLter  solstice  produces  annually  an  extreme 
tide  of  seven  to  eight  feet.  This,  and  the  southeast  wind  are  the  opposite  in  power  to 
the  north  and  northeast. 

The  north  wind  in  the  month  of  October,  acquiring  a  high  storm  veloeity,  and  last- 
ing for  many  days  together,  throws  seven  to  eight  feet  of  water  out  of  Norton  Sound. 

The  shallowness  of  the  three-fathom  curve,  bounding  this  part  of  the  coast,  and  the 
low  tide,  would  render  it  very  unsafe  for  any  craft  to  be  inside. 

The  beach  around  the  island,  facing  the  sea,  is  narrow,  only  a  few  feet,  and  com- 
posed of  fine  volcanic  sand,  the  remains  of  the  solitary  basalt-rock  which  forms  the 
foundation  of  all  this  part  of  the  coast,  and,  from  its  extreme  hardness,  is  well  termed 
iron-bound. 

When  I  first  came  here  I  made  notice  of  certain  unchangeable  places  on  the  beach, 
and  these  are  now  eighteen  inches  above  the  level  taken  at  that  time. 

American  traders  who  have  been  here  ever  since  the  occupation  of  the  territory, 
concur  with  me  in  the  statement,*.  «.,  that  the  coast  is  rising.  The  natives  inform 
ine  that  many  years  a^o  an  earthquake  occurred  in  this  localitv,  and  raised  the  coast 
several  feet  in  the  neighborhood  of  Kegikhtouk,  a  village  about  eighteen  miles  east 
of  this  place.  The  fierce  beating  of  the  north  and  northeast  winds  in  October  throws 
huge  winnows  of  sand  on  the  beach,  and  are  not  conformed  into  the  general  level 
until  the  following  spring. 

Ic  is  rare  that  more  tlu^n  one  tide  occurs  in  a  day,  and  in  those  times  is  what  is 
termed  a  long  and  a  short  tide. 

The  usual  time  of  high  water  occurs  fifty  minutes  later  each  day,  though  there  are 
BO  many  exceptions  that  it  cannot  be  given  as  a  rule. 

For  several  days  the  rising  of  the  tide  is  shortened  in  time,  and  floods  at  nearly  the 
same  hour  for  several  days.    No  positive  rules  can  be  laid  down  by  me  on  the  tide$. 

RAINBOW. 

This  spectacle  occurs  seldom,  by  reason  of  the  entire  cloudiness  during  rain.    In 
summer  the  bow  is  sometimes  complete,  and  does  not  differ  from  those  in  lower  lati- 
tudes.   In  winter  an  arc  of  ten  to  twenty  degrees  will  sometimes  be  seen,  and  on  one 
occasion,  when  only  a  slight  rift  toward  the  sun  made  opposite  to  it  a  rainbow  whose, 
length  was  scarcely  half  its  width. 

In  November,  1874,  an  arc  of  fifteen  degrees  height  was  seen,  and  besides  the  primary 
bow  there  were  three  supernumerary  bows  of  variable  colors,  as  given  in  the  journal 
for  that  day. 
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I  can  coDC«i  ve  of  no  more  beaatifal  object  in  natare  thmn  this  spectacle  so  bright] j 
displayed  sgainst  a  sky  of  leaden  hne. 

The  fog-bow  is  sometimes  seen  during  the  day,  hnd,  on  several  occasions,  after  night. 
Only  once,  and  then  after  night,  did  it  incline  toward  prismatic  coloration,  and  that  of 
faintest  red. 

CORONiE. 

CoronsB  have  never  been  seen,  excepting  surrounding  the  moon.  A  white  mass  of 
^tratas  in  winter,  if  not  of  too  great  density,  prodnces  this  phenomenon  in  its  greatest 
biilliancy.    The  different  rings  are  of  variable  width. 

HALOS. 

I  shall  divide  the  halos  into  three  classes,  according  to  intensity,  or  absence  of 
coloration. 

A  pure  white  halo  of  22^  often  occurs  during  a  time  of  clear  upper  sky  and  the 
lower  atmosphere  filled  with  finest  frozen  fog-like  particles.  It  is  probably  due  to  the 
emallness  of  these  particles  that  the  halo  is  colorless,  for  the  same  reason  that  a  fog- 
bow  should  be  white. 

A  second  kind  of  halo  occurs  frequently,  which  I  have  recorded  on  the  form  4  sb  a 
dark  halo  of  22^.  It  usually  occurs  during  a  very  dense  streaked  cirri  vaU,  and  in- 
creases to  such  density  as  to  obscure  the  sun. 

In  my  earlier  days  I  have  frequently  noticed  that  if  a  piece  of  perfectly  clear  ice  is 
held  at  a  certain  angle,  and  looking  through  the  ice  edgewise,  it  appears  black.  I  now 
venture  to  suggest  that  the  films  of  ice  in  the  atmosphere  are  descending  at  this  angle, 
and  hence  the  nalo  appears  dark.  The  inner  edge  of  the  ring  is  usually  whitish,  hot 
the  line  dividing  the  black  and  white  circles  is  very  apparent  to  an  observer. 

This  halo  and  the  first  mentioned  halo  are  always  without  parhelia  or  contact 
arches. 

The  third  class  comprises  all  the  halos  that  exhibit  prismatic  colors. 

The  sun  during  the  season  for  this  phenomenon  does  not  rise  sufficiently  above  the 
horizon  to  permit  an  entire  halo  of  22^  to  be  observed,  but  it  has  frequently  descended 
to  the  ground  and  not  distant  half  a  mile ;  and  was  one  time,  as  previously  referred 
to,  seen  on  the  ice  as  a  diverging  angle.  The  halo  of  45*^  has  been  recorded  several 
times.  These  two  alone  present  coloration,  oftentimes  very  brilliant,  but  always  leas 
eo  on  the  one  of  45°  than  on  the  one  of  22^.  The  parhelic  circle  has  been  seen  com- 
plete on  two  occasions,  and  always  white. 

Parhelia  at  the  intersection  of  the  two  halos  are  common  enough ;  often  the  tsil  is 
prolonged  to  several  degrees.  The  coloration  of  these  is  extremely  bright,  and  some- 
times so  brilliant  as  to  dazzle  the  eyes  like  the  sun.  The  contact  arch  is  seen  only 
above  the  sun  for  reasons  stated  before. 

These  are  more  noticeable  during  the  descent  of  frost  films,  and  are  best  observed 
b}*  looking  over  the  top  of  a  building  to  hide  the  sun. 

The  *'  horns  ^  are  fully  developed,  with  the  lenticular  space  well  preserved.  They 
exhibit  pale,  prismatic  colors,  most  often  red.  Vertical  beams  are  sometimes  noticed,  but 
they  rarely  intersect  the  halo  of  22^.  They  are  more  often  five  to  eight  degrees 
above  and  below  the  sun  or  moon.  Like  the  parhelic  cirple,  they  contain  no  trace  of 
coiorntion.    The  anthelion  is  seen  only  with  the  parhelic  circle  complete. 

In  March,  ld7.^>,  traces  of  parhelia,  on  the  parhelic  circle,  indicated  the  presence  of 
the  halo  of  90^  rapius.    In  May,  1877,  it  was  more  plainly  seen. 

MIRAGE. 

I  have  divided  this  phenomenon  into  two  kinds  in  the  remarks  on  form  4,  viz,  verti- 
cal and  horizontal,  or  lateral,  the  vertical  mirage  being  the  commoner  of  the  two. 

During  the  moderately  fresh  winds,  or  seasons  of  calm  in  winter  on  clear  days,  this 
kind  of  mirage  is  seen.  It  lasts  with  varying  intensity  for  the  entire  day,  often  ex- 
tending along  the  coast  for  miles.  The  horizontal  mirage  is  less  common  and  asnally 
weak.    Occasionally  the  high  hill-tops,  off  thirty  or  forty  miles,  are  thrown  into  the 

greatest  confusion,  or  else  extended  laterally  over  a  considerable  area,  or  distorted  and 
rokeu. 

This  kind  of  mirage  seldom  lasts  more  than  half  an  hour  after  the  sun  has  risen,  and 
is  the  niofit  intense  about  half  an  hour  before  sunrise. 

The  rapidity  of  motion  is  greater  in  the  lateral  than  in  the  vertical  kind.  The  low 
coast  and  absence  of  trees  and  bare  rocke  on  the  hill-sides  do  not  allow  of  very  much 
variety  in  either  kind  of  mirage. 

TWILIGHT  CURVES. 

Twilight  curves  may  be  seen  at  any  time  after  sunset  or  before  sunrise,  durini; 
clear  weather.  Their  occurrence  being  as  certain  as  the  setting  of  the  sun,  I  have 
kept  no  record  of  them  except  in  the  daily  journal,  and  there,  have  merely  alluded  to 
them  as  liaving  occurred  during  the  period  referred  to. 
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ELEGTRICrrT.    ' 

Electricity  has  showa  itself  to  be  very  abundant  during  the  periods  of  great  cold  in 
winter.  Having  no  special  instruments  to  determine  intensity  of  kind,  I  shall  confine 
my  remarks  to  those  occasions  when  it  was  developed  by  friction  of  the  hand  on  the 
fur  of  a  dead  animal. 

A  couple  of  fcetal  seals  had  been  stuffed  with  straw,  and  as  my  hand  was  stroking 
them  one  evening  in  the  dark  I  noticed  sheets  of  electricity  to  follow  the  hand,  accom> 

Eanied  by  the  characteristic  crackling.    I  then  tried  an  India-rubber  comb  on  my  dry 
ead,  and  found  that  very  considerable  sparks  could  be  drawn  out. 

At  another  time  I  had  occasion  to  tear  a  piece  of  muslin  that  bad  been  washed,  and, 
being  where  the  temperature  was  at  least— 16^  Fah.,  I  found  that  by  simply  tearing  the 
cloth  a  streak  of  light  much  like  that  produced  by  drawing  a  match  across  the  moist 
palm  of  the  hand  in  the  dark  could  be  plainly  seen.  I  repeated  the  experiment  sev- 
eral times,  and  extended  it  to  stiff  manila  paper,  and  with  the  same  results. 

I  requested  Mr.  Nenman,  agent  of  the  AJaska  Commercial  Company,  to  try  the  ex- 
periment, and  some  time  afterward  he  assured  me  of  his  success  in  producing  the 
same  results. 

In  fact,  the  air  seems  to  be  filled  with  electricity  during  the  above-mentione4  peri- 
ods.   This  naturally  brings  me  to  the  magnetic  variation  of  this  place. 

I  placed  the  compass  carefully  on  a  board  constructed  to  point  doe  north,  and  for 
months  at  a  time  1  have  never  seen  a  tenth  of  a  degree  variation  of  the  needle  from 
23^  £.,  not  even  a  tremor  being  observed  during  an  auroral  display.  This  22^(t)  varia- 
tion is  exactly  what  Capt.  E.  E.  Smith,  of  the  schooner  Eustace,  informed  me  had  been 
before  determined.    The  authority  for  this  is  unknown. 

AUROUAS. 

The  auroral  displays  seen  at  this  station  naturally  divide  themselves  into  two  classes, 
according  to  their  intensity. 

The  first  of  these  is  what  I  have  described  as  an  auroral  haze.  It  has  very  slight 
intensity,  no  particular  form,  seldom  lasts  long,  and  more  seldom  recurs.  This  is  the 
most  common  display  recorded. 

The  second  class  will  embrace  all  other  kinds,  with  their  variableness  of  intensity 
and  form.    Rarely  an  arch  forms  itself  unless  preceded  by  the  first  class  as  a  haze. 

This  second  class  to  be  produced,  the  haze  gathers  into  a  pale  narrow  arch  of  variable 
height,  usually  at  20^  altitude,  increases  in  brightness  by  nine  o'clock,  and  then  forma 
a  second  arch  above,  at  a  distance  varying  from  five  to  twenty  degrees,  and  rarely 
more  than  six  to  ten  depees  wide.  Three  or  more  arches  are  rare.  The  single-arched 
variety  has  its  eastern  mid  western  ends  incurved  at  times.  Also  the  eastern  end  is 
oft«n  broken  into  a  sheet,  or  patches  irregularly  scattered,  but  in  the  maximum  inten- 
sity they  are  absorbed  into  tne  arch.  Beams,  waves,  streamers,  folds,  and  other  fan- 
tastic perturbations  attend  a  brilliant  display.  These  beams  move  east  to  west,  or 
rice  i'M'aa,  on  the  arch  with  a  frightful  -velocity.  Sometimes  beams  move  from  east  to 
west,  while  others  from  west  to  east  are  being  translated  with  the  same  rapidity. 

No  dash  or  interference  is  observable.  These  pulsations  sometimes  travel  the  entire 
length  of  the  visible  length  of  the  arch  in  less  than  two  minutes,  and  once  in  less  than 
one  minute.  The  highest  grades  of  auroras  seldom  occur  over  this  locality.  The  corona 
has  been  but  once  perfectly  developed.  The  width  of  beams,  arches,  &c.,  are  variable, 
as  is  also  the  length  of  the  streamers.  The  usual  color  is  pale  straw  to  sulphur-yellow. 
Other  colors  have  never  but  twice  been  observed.  Recurring  fits  are  but  differences 
of  intensity,  and  may  be  said  to  attend  all  the  displays  excepting  those  of  the  first  class. 
The  dark  segment,  when  present,  is  usually  sharply  definea. 

The  frequency  of  auroras  at  this  station  is  somewhat  less  than  is  assumed  for  the 
latitude  of  64^  north,  and  is  probably  due  to  the  prevalence  of  clouds  during  the 
months  of  greatest  frequency.  For  four  months.  May,  June,  July,  August,  and  a  part 
of  Septem^r,  auroras  are  not  observable  at  all  from  the  twilight.  March  and  February 
show  the  greatest  number  of  displays,  and  for  the  entire  year  about  thirty-two  auroras 
are  recorded. 

GEOGRAPHICAL  FEATURES. 

An  examination  of  a  chart  of  Norton  Sound  will  show  the  trend  of  the  eastern  shore 
of  the  sound  to  be  northeast  and  southwest  in  general  terms,  while  to  the  northward 
of  the  sound  it  is  east  and  west,  with  very  few  great  indentations  along  any  part  of 
the  entire  coast  from  the  Yukon  Delta  to  Cape  Prince  of  Wales,  excepting  Gholovin 
Sound,  Norton  Bay,  and  Capes  Darby  and  Romanzoff.  The  coast  is  low,  generally,  on 
the  eastern  boundary  of  the  sound,  rising  gradually  to  a  height  of  one  to  two  hundred 
feet,  to  form  low,  broken  ranges  of  hills,  varying  one  half  a  mile  to  thirtv  miles  from 
the  coast;  none  of  these  hill-ranges  exceeding  ei^ht  hundred  to  twelve  hundred  feet 
high.    Beyond  these  coast-hills  others,  somewhat  higher,  rise,  separated  from  each  other 
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liv  a  low  valley  of  fear  to  twenty  miles  wide,  having  a  trend  corresponding  to  that  of 
the  coast-line. 

The  character  of  the  soil  varies  with  the  locality.  In  this  vicinity  we  find  a  luw 
rolling  country,  abounding  with  marshy  plains  and  a  few  isolated  peaks  or  broken 
hill-ranges. 

The  superincumbent  soil  is  composed  of  volcanic  remains,  having  few  small  beds  of 
exceedingly  tenacious  clay  in  it.  All  the  country,  even  the  low  hill-tops,  is  covered 
with  moss,  and,  in  the  extremely  depressed  portions  sphagnum  moss  is  found. 

The  soil  is  usually  found  frozen  at  a  depth  of  two  and  a  half  feet  in  better  thau 
ordinary  situations,  and  in  those  less  favored  it  is  frozen  to  a  depth  of  twenty  or  more 
feet. 

In  November,  1874, 1  found,  by  actual  excavation,  that  the  ground  in  a  spot  well 
exposed  to  drainage  was  thawed  out  only  two  and  a  half  feet  from  the  surface,  and 
in  other  localities  much  less. 

Though  on  the  hill  sides,  having  a  southern  exposure,  the  depth  of  free  soil  is  in 
some  instances  more  than  ten  feet,  I  am  informed  by  traders  that  in  some  places  in 
the  interior  the  fro^n  soil  is  entirely  thawed  out  in  summer. 

Drainage  being  defective  is  the  cause  of  the  constant  frozen  ground.  Water  re- 
mains in  certain  pools  for  ages.  These  pools,  ponds,  even  lakes,  are  being  constantly 
encroached  upon  by  a  species  of  grass,  which,  by  its  matting  roots,  slowly  oontracui 
the  margin  of  the  pond,  and  in  ages  form  a  perfect  non-conducting  mat  of  grass  roots 
on  the  water.  This  in  time  being  covered  by  a  sphagnum  growth,  and  its  consequent 
coldness  by  retention  of  moisture,  would  form  in  time  a  lake  of  ice  beneath  the  ground, 
and  would  only  be  thawed  out  by  proper  drainage. 

Another  fact  that  may  influence  the  speedy  freezing  and  consequent  non-thawing 
of  these  overgrown  lakes  is  that  the  annual  snow-fall  is  probably  one-third  or  even 
one-half  less  than  in  the  interior  but  few  miles  distant. 

The  greater  part  of  this  snow  being  drifted  immediately  either  into  the  sea  or  into 
the  interior,  it  is  rare  that  a  depth  of  over  eighteen  inches  of  snow  is  found  on  an 
average.    I^rcely  a  day  from  November  to  April  but  snow  is  drifted. 
I  am,  sir,  your  obedient  servant, 

LUCIEN  M.  TURNER, 
Private^  Signal  Service,  U.  S,  J. 

Cfiief  Signat^Officrr,  U.  S.  A., 

ffaahingtotif  D,  C. 
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Paper  46. 

War  Department,  Signal  Service,  U.  S.  A., 

United  States  Telegraph, 
Marioopaf  March  5, 1877.    (Received  at  Sau  Diego, .) 

To  Lieutenant  Philip  Rbade, 

Assistant  Signal-Officer^  in  Charge : 

I  am  jast  in  receipt  of  reliable  information  that  an  attack  may  be  expected  npon 
this  station  at  any  moment  by  200  yonng  Pima  warriors. 

Mr.  Henry  Morgan,  a  man  who  has  lived  among  them  for  last  fifteen  years,  was  in- 
formed of  this  movement,  secretly,  last  night  after  dark,  by  a  Pima  sqnaw. 

This  is  cansed  by  the  report  that  two  Indian  prisoners  taken  hence  to  PhcBnix  and 
imprisoned  were  hanged  by  a  mob  instead  of  having  escaped,  as  generally  reported. 
It  is  believed  by  all  whites  that  they  were  hanged.  If  this  is  the  ca^e,  sudden  and 
serions  trouble  must  occur,  and  the  attack  will  be  made  at  night. 

For  the  better  protection  of  life  and  property  the  following  steps  are  necessary : 
That  Private  Donahoe  be  directed  to  get  his  gun  and  75  rounds  of  ammunition  from 
McDowell,  aud  be  furnished  with  revolver  and  75  rounds  ammunition  ;  that  Private 
Robinson  be  directed  to  get  his  gun  and  same  ammunition  from  McDowell — he  has 
revolver  here  ;  that  I  be  permitted  to  give  memorandum-receipt  for  one  cavalry-car- 
bine and  one  cavalry-pistol,  cartridges,  belt,  and  holster,  and  be  allowed  to  buy  75 
rounds,  each,  pistol  and  carbine  cartridges,  paying  for  same  personally.  These  should 
be  btought  by  special  messenger,  without  delay,  from  McDowell.  Morgan  thinks  they 
will  out  wires  before  attacking.  It  would  be  well  to  advise  operators  at  Florence  and 
PhoBuix  that  if  wires  were  down  beyond  a  given  time  re-enforcements  might  be  dis^ 
patched  to  relieve  this  station.  ^ 

A  former  request  for  troops  was  not  indorsed  by  me,  as  I  considered  it  premature 
and  apprehended  no  danger  until  since  hanging  of  the  prisoners. 

Every  precaution  will  be  taken  to  prevent  a  surprise.  Fifteen  males  at  station,  in- 
cluding nve  soldiers  and  a  sergeant. 

I  have  tendered  my  services  and  those  of  my  two  assistants  for  guard  duty. 
Respectfully, 

H.  A.  DUSOUCHET, 

Operator  in  Charge, 


War  Department,  Signal  Service,  U.  S.  A., 

United  States  Telegraph, 

March  5, 1877. 

To  Assistant  Adjutant-General,  Department  Arizona, 

Prescott ; 

Following  copy  of  telegram,  just  received  from  tele^aph-operator  Signal  Service, 
U.  S.  A.,  stationed  at  Maricopa  Wells,  Ariz.,  is  respectfully  furnished  for  information 
of  the  brevet  mi^or-general  commanding.     ^     ^     tr     k"      ^      V      -* 

It  is  impossible  for  me  to  determine  how  much  importance  should  be  attached  thereto. 
It  may  be  the  apprehensive  statement  of  an  alarmist,  but,  if  consistent  with  public 
interests,  I  recommend  that  a  detail  be  sent  from  Camp  McDowell ;  and,  if  deemed 
either  necessary  or  advisable,  will  go  myself  by  next  stage  to  Maricopa  or  beyond. 

I  would  be  obliged  if  favored  with  an  early  expression  of  the  views  of  the  depart- 
ment commander. 

PHILIP  READE, 
*  Lieutenant,  Acting  Signal-Officer, 


War  Department,  Signal  Service,  U.  S.  A., 

United  States  Telegraph, 
Prescott,  Ariz.f  March  5, 1877.    (Received  at  San  Diego  — — ,  1877,  8.10  p.  m.) 

To  Lieut.  Philip  Reade,  San  Diego : 

I  will  attend  to  the  dispatch  Just  received  by  sending  a  detachment  of  cavalry  to 
Maricopa  Wells  from  McDowell. 

AUGUST  V.  KAUTZ, 

Commanding, 

36  S  O 


570  REPORT   OP   THE   CmEF    SIGNAL-OFFICER. 

War  DiBPARTMENTy  Signal  Service,  U.  S.  A., 

United  States  Telegraph, 
Preacottf  March  5, 1877.    (Received  at  San  Diego ,  1877,  8.20  p.  m.) 

To  CoifMANDiNG  OFFICER,  Camp  McDowtU,  Ariz. : 

A  dispatch  has  been  received  here  that  the -station  at  Maricopa  Wells  is  threatened 
by  Pima  Indians  in  consequence  of  a  rnmor  that  the  two  Indian  prisoners  taken  at 
Phoenix  by  Lieutenant  Kendall  had  been  taken  out  of  Jail  and  hanged  instead  of 
havine  escaped,  as  reported. 
Send  an  officer  and  fifteen  men  to  investigaf-e  the  matter  and  report. 

AUGUOT  V.  KAUTZ, 
Commanding  Department 


War  Department,  Signal  Service,  U.  S.  A., 

United  States  Telegraph, 
MarioopOj  March  6, 1877.    (Received  at  San  Diego ,  1877,  7.10  p.  m.) 

To  Assistant  Aixtutant-General, 

Dq>artment  of  Arizona,  Presooti : 

Arrived  here  at  4  o'clock  this  p.  m.  From  what  I  have  been  able  to  gather  the 
Pimas  believe  that  the  two  Indians  taken  to  Phoenix  on  the  19th  nltiino  have  been 
hanged ;  and  on  that  account  are  much  excited  and  incensed  against  those  whom  they 
believe  caused  the  troops  to  come  here  to  make  the  arrests.  Both  Mr.  Moore  and  the 
telegraph-operator  are  very  uneasy  about  the  matter ;  cannot  yet  tell  how  mnch  cause 
there  is  for  this  feeling. 

Mr.  Moore's  party,  at  work  on  well  twenty-five  miles  west  of  here,  were  fired  upon 
and  driven  away  day  before  yesterday. 

I  will  report  again  to-morrow. 

H.  M.  KENDALL, 
Urat  Lieutenant  Sixth  Cavalryy  Commanding  Detachment, 
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